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impact  on  the  highway  user.  Techniques  frc 
involving  psychometric  methods  used  to  eval 
"experimental  aesthetics,"  were  applied  in 
some  indicators  of  the  aesthetics  involved. 


Two  main  factors  were  investigated,  the  effect  of  screening 
junkyards  and  the  effect  of  various  spacings  of  billboards .  The 
1966  Billboard  and  Junkyard  Inventory  of  the  Indiana  State  Highws 
Coram lesion  was  used  to  Identify  situations  that  might  serve  the 
experimental  purpose  for  either  subject,  A  number  of  lunkyards 
each  screened  to  a  different  degree,  were  selected  and  filmed  in 
color 0  Likewise,  a  number  of  sections  ore  roadside  featuring  a  se 
of  billboards  spaced  fairly  evenly  but  with  differing  densities 
were  selected  and  filmed 

These  sections  of  film  were  assembled  into  two  separate  motl 
pictures,  one  of  which  showed  a  series  of  junkyards  with  a  v&riet 
of  degrees  of  screenings  the  other  showed  a  series  of  roadside  se 

with  billboards  along  the  road,  with  d;        utacings  of  billbo 
In  various  sections,  These  two  motion  pictures  were  the  basic 
source  for  data  collection  and  further  ei>»lyslSo 

Each  film  was  shown  to  a  number  of  individuals  and  groups 
throughout  the  State  of 
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The  analysis  of  junkyard  screening  oata  led  to  the  conclusion 
that  the  public  would  prefer  to  hsve  junkyards  screened   Figure  1 
indicates  the  relative  relationship  found  In  this  investigation. 
This  figure  Indicates  that  junkyards  when  visible  to  any  degree  are 
objectionable  and  that  the  less  they  are  screened  the  more  objectic 
able  they  are;  zero  on  the  derived  scale  represents  indifference 
and  negative  values  nay  be  equated  with  objectionable 

The  analysis  of  billboard  spacing  : 
the  relative  aesthetic  value  was  relate* 
number  of  billboards  per  mile.  It  also 
maximum  frequency  is  all  that  is  toleral 
maximum  was  found  to  vary  slightly  with 
such  as  age  and  number  of  miles  driven  ] 
individuals  in  the  Investigation „  Figur< 
relationship  found  from  all  participant! 
In  this  figure,  zero  on  the  derive 
while  positive  may  be  equated  with  satii 
and  negative  with  unsatisfactory  or  obj« 

The  individuals  participating  in  tl 
in  the  questionnaire  section  of  the  stu* 
little  importance  or  aid  as  sources  of  i 
locating  a  place  to  obtain  accommodatioi 
indicated  that  billboards  along  the  roac 
very  objectionable,  particularly  when  cc 


year  on  th© 


or  not 

.or  ?  »lec 


e  not  necessarily 
with  the  highly 


objectionable  factors  of  cou.ruai.ng  or  inadquate  signs  and  inept  or 


o 


on 


JUNKYARD  SCREENING  % 
20      40      60      80 


100 


■0.5 


-1.0 


•1.5 


•2.0  . 


FIGURE  1.  SCALE  VALUES  FOR  JUNmARD  SCREENING,  ALL  PARTICIPANTS. 
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FIGURE  2.  SCALE  VALUES  FOR  BIlLBOARD  DENSITY,  ALL  PARTI  CI DANTS. 
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incompetent  drivers ■>  They  also  expressed  a  strong  preference,  among 
official  signs  directing  motorists  to  services,  for  those  signs 
with  brand  name  information  and  with  a  designation  of  the  particular 
type  of  service o 

They  indicated  a  favorable  attitude  towards  some  form  of 
control  of  junkyards,  such  as  the  screening  of  them°  They  also0 
indicated  a  desire  for  restrocms,  drinking  water,  telephones , 
night  lighting,  picnic  tables  and  information  aids  at  roadside 
rest  areas  but  little  desire  for  overnight  camping  space „ 

This  investigation  also  is  an  example  of  the  application  in 
Civil  Engineering  of  several  techniques  from  the  field  of  Psychology 
to  problems  dealing  with  intsnglblss  or  social  factors 0  Many  such 
techniques  undoubtedly  exist  in  otTaer  disciplines  that  are  applicable 
in  the  study  of  many  problems  that  have  plagued  or  perplexed 
engineers  for  years,  particularly  in  areas  relating  to  social  values 
and  aesthetics o 


This  Final  Summary  Report  is  a  brief  statement  of  the  purpose, 

procedures  and  findings  of  a  research  project  reported  in  detail  in 

the  following  Research  Reports s 

1,  Final  Report  "A  Study  of  billboards  and  Junkyards  as  Related 
to  Some  Aspects  of  the  Aesthetics  of  the  Highway  Environments 
by  Colin  Ian  MacGillivrayj  Joint  Highway  Research  Project, 
Purdue  University,  Report  No„  18,  June  1969,  199  ppo 

2       Technical  Paper  "An  Evaluation  of  the  Aesthetics  of  Junkyard 
Screening  and  Billboard  Densities",  by  Co  L  MacGlllivray  and 
Ho  L»  Michael,  Joint  Highway  Research  Project,  Purdue  University, 
Report  No,  26,  October  1968,  22  ppo 
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The  Final  Deport  en  the  HPR  Part  II  Research  Project  titled  "Effect 
of  Junkyard  Screening  and  Billboard  Density"  is  attached «  The  title 
of  this  report  is  "A  Study  of  Billboards  and  Junkyards  as  Related  to 
Some  Aspects  of  the  Aesthetics  of  the  Highway  Snvirenitsot"o  It  has 
been  authored  by  Mr,  C.  I,  MacGillivrsy  under  the  guidance  of  iProfessor 
B*  L,  Michael;  both  members  of  the  Project  staffo 

The  procedures  used  in  evaluating  public  reaction  to  relative 
soounts  of  junkyard  screening  and  of  various  billboard  densities  wera 
unique  to  engineering  studies.  The  results  provide  information  for  3 
tolerable  density  of  billboards  sad  the  benefits  of  junkyard  screenings 

Several  films  of  junkyards  with  different  degrees  of  actual  screening 
and  of  a  range  of  billboard  densities  were  made  to  obtain  public  reaction.. 
Copies  of  these  films  are  not  included  with  the  Finsl  Report  but  they 
can  be  obtained  and  provided  to  the  IS       he  BPR  if  desired.,  Copies 
can  also  be  provided  others  as  desired  for  the  cosi:  of  duplication 

A  brief  Susaaary  Final  Report  has  also  been  prepared  and  will  be 
submitted  3  submitted  for  acceptance  as  completion  of 

the  objectives  of  Phase  I  of  the  research  Project.,  Copies  of  the 
report  will  also  be  submitted  to  the  1SSG  and  BPR  for  their  consaeat 
and  acceptance o  An  originally  proposed  Phase  IX  of  this  Project  is 
not  now  planned  as  the  activity  to   date  of  the  ISBC  in  juskyard  screening 
and  billboard  control  do  not  warrant  an  evaluation  of  their  effectiveness, 
the  original  objective  of  the  research  of  Phase  II  o  As  a  result  this 
Report  will  terminate  this  research,, 
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Harold  L„  Michael 
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ABSTRACT 

MacGillivray,  Colin  Ian.  MSCE,  Purdue  University,  August,  1969. 
A  Study  of  Billboards  and  Junkyards  as  Related  to  Some  Aspects  of. the 
Aesthetics  of  the  Highway  Environment.  Major  Professor:  Harold  L. 
Michael . 

The  purpose  of  this  investigation  was  to  examine  possible  impacts 
upon  driving  pleasure  as  experienced  by  motorists  and  others  due  to 
billboards  and  junkyard  screening,  in  order  to  evaluate  certain  aspects 
of  the  Highway  Beautifi cation  Act  of  1965. 

Two  color  motion  picture  films  were  orenared,  one  depicting  varying 
occurances  or  densities  of  billboards  along  the  highway,  the  other 
denicting  varying  degrees  of  junkyard  screening.  These  were  shown  to 
audiences  throughout  the  State  of  Indiana. 

The  viewers  of  each  of  these  films  were  asked  to  indicate  their 
reactions  to  the  various  sections  of  the  films.  These  reactions  were 
analyzed  using  psychometric  techniques  from  the  field  of  Psychology  in 
order  to  establish  psychological  scales  which  were  then  related  to 
physical  scales  by  regression  analysis.  The  physical  scales  were  measure- 
ments of  junkyard  screening  (percentage)  and  billboard  density  (signs 
per  mi le) . 

This  gave  a  measurement  of  attitudes,  as  related  to  the  impact  of 
junkyard  screening  and  billboard  density,  on  the  aesthetics  of  the  view 
from  the  road. 

It  was  found  that  the  participants  disliked  any  obvious  presence  of 
junkyards  and  that  increases  in  screening  led  to  less  objectionable 


situation;,   ft  "as  also  found  that  billboards  were  considered  unattrac- 
tive, that  increasing  billboard  density  led  to  decreasing  pleasure  and 
that  approximately  eight  (8)  billboards  per  mile  was  a  maxi  ui  acceptable 
or   tolerable  frequency.  The  conclusion  reached     that  a  few  billboards 
would  be  unobjectionable  to  most  pec  >le  but  a  limit  of  a  few  per  ■  ile 
would  be  preferable. 
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t  I. p.   are  not  destructi   ^   :      n    ture     nd   Deautj  . 

Second,    tc  :     u      -(    d  tc    recreation    :;rd   beauty." 

dent    3i   -:      n         ke   thusly   in  his   ,:  =    ?n  Natural   Lie      L 

tc    the  Connres  the         !     I     tates    (52)* 

The   ^erican  Public  thinl  its   hi    h   ?     net'  ork   as    -   nece 

id  usefu     c  n     nience,   but  rarel     gives   ar     th  i    ht  tc    roadside  ei 
0!    snt  even  though  d        in        ;r  pie     ere  is   the  Nation's     ost  t  nt 

outdoor  recreation   activit   .      <\t  least   ;ne-third  of   ?.ll    U.      .      otor 
travel    is    ror    social,   recre  ticn   1    or  vacation  purposes;   thi;    :>cc:"unt 
for  42  percent  of   all   outdoor  recreation   ;52}.       '         usl     then, 
cans  want  to  drive    for  pleasure. 

Todaj    they   al    c   are   concerned  about  the   v~-::d   n:de   and     ht  they 
*     Numbers   in  parentheses   rs^er  to  the  nu;  .-e^ed  Bibliography. 


see  developing.  The  culmination  of  this  aroused  and  concerned  interest, 
on  the  part  of  both  Congress  and  the  Public,  is  evident  in  the  ■ 
of  the  Highway  Geauti fi cation  Act  of  1965.  This  is  an  outgrowth  of  the 
earlier  Federal-Aid  Highway  Act  of  1958  and  a  history  of  strong  critical 
review.  The  necess i tj.-  of  protecting  and  enhancing  the  natur.  1  beauty 
that  exists  alone  our  Nation's  highv-ays  has  long  been  recognized  by 
conservation  and  civic  groups  and  some  highway  administrators. 

In  1932  a  joint  committee  c^  the  Highway  Research  Board  (HRB)  and 
the  American  Association  of  State  !  i  hwa  Officials  stated:  "Roadside 
development  must  conserve,  enhance,  airs  affectively  display  the  natural 

beauty  of  the  landscape  through  which  the  highway  passes  "(46). 

In  1933  the  HRB  became  inter    ;  in  the  increasing  menace  to  the  s. 
comfort  and  enjoyment  of  high,  a  travellers  due  to  the  presence  of  cut- 
door  advertising  along  the  hi  hi  <   (14).  This  resulted  in  the  creation 
of  a  Committee  en  Roads iae  De\  >  0]  nent. 

The  A  erican  Municipal  A1       i  became  concerned  enough  over 
the  increasing  problem  in  IDj-1  r        sue  3  report  giving  a  recommended 
policy  For  automobile  junkyard  a  d  ro  divide  protection  (2).  Other 
groups  :  pre   following  similar  ii  e  e  t  as  illustrated  by  the  activity 
of  the  Roadside  Council  of  Oh  i     ...  in  a  1935  survey,  listed  5400 
objectionable  billboards  in  20  Oh  a  Counties  (22).   In  1935  they  also 
sponsored  what  must  rank  as  one  of  the  irst  state-wide  billboard 
control  laws.   It  mas  turned  down  after  a  heated  and  protracted  debate 
by  the  legislature;  thus  began  a  continuous  campaign  which,  in  1938-39, 
saw  sponsorship  of  an  effort  to  oass  a  modern  control  law  which  in  many 
ways  was  the  forerunner  to  today's  Federal  Standards. 


In  1947  Maryland  attempted  a  program  of  voluntary  cooperation  in 
establishing  protected  areas  or  "scenic  preserves"  (6).  Two  such  areas 
were  established  in  1947  --  The  Gar  brill  Scenic  Area  and  The  South 
Mountain  Scenic  Area;  no  information  seerrs  available  on  the  success  of 
this  project  but  the  results  appear  to  have  been  poor!  The  AASHO 
Convention  of  1947  was  told  of  New  York's  approach  in  handling  this 
roadside  problem  of  billboards;  this  included  the  use  of  minimum  set- 
back restrictions  (56). 

Groups  other  than  those  directly  involved  with  or  interested  in 
highways  have  also  taken  official  interest  in  this  area.  In  1950  the 
Garden  Club  of  America  and  the  American  Museum  of  Natural  History 
issued  a  joint  plea  in  their  report  "Conservation  Please"  (10). 

The  National  Roadside  Council,  in  1950,  reviewed  the  question  of 
voluntary  orograms  in  checkinc  roadside  blight  (27),  .  hile  in  1951  the 
American  Automobile  Association  studied  the  problem  of  roadside  orotect- 
ion  and  suggested  possible  approaches  to  the  problem  including  the 
purchase  of  additional  right-of-way  or  scenic  easements.  In  a  1952 
survey  (using  a  limited  sample  from  20  States)  it  also  found  over  90 
percent  of  the  motorists  wanted  billboards  restricted  on  rural  roads, 
66  percent  wanted  "sharp  restrictions"  with,  however,  prevision  for 
advertising  signs  in  certain  instances  (21). 

The  Western  Association  of  State  Highway  Officials  heard,  at  the 
annual  conference  in  1952,  proposals  for  the  use  of  easements  for  road- 
side development  control  as  an  aid  in  highway  beautification  (55). 
Also  in  1952,  the  State  of  New  Jersey  reported  its  policies  and 
standards  for  the  Blue  Star  Memorial  Highway  including  recommendations 


against  junkyards  adjacent  to  the  highway  and  for  control  of  billboards 
(14).  In  1953  Rutgers  University  (31)  and  the       n  Society  of 
Planning  Officials  (4)  both  presented  recommendations  for  zonir  + 
achieve  roadside  control. 

A  noted  highway  official,  Fred  Burggraf,  stated,  in  1954,  "A  very- 
large  proportion  of  the  use  of  cur  highways  is  for  the  purpose  of  rec- 
reation and  the  primary  reason  for  pleasure-touring  is  enjoyment  of 
scenery,"  thus  noting  as  few  highwa,  men  had  previously  that  recreation 
was  a  vital  function  fulfilled  by  highways  (9).  Reflecting  this 
increased  awareness  was  E.  R.  Mailer,  Jr.,  when  he  spoke,  in  1958,  of 
aesthetic  values  in  highway  design  (17),  but  b,  this  time  many  critics 
had  begun  to  disoare  as  did  Carl  Goldschmidt  in  his  commentary  "Wind- 
shield Vistas  -  Who  Cares?"  (15). 

This  activity  and  interest  was  recognized  by  the  U.  S.  Congress 
in  the  Federal -Aid  Highway  Act  of  1958  which  included  a  provision  fcr  a 
billboard  control  program.  This  was  fcr  a  one-half  (1/2)  nerCent  bonus 
above  normal  Federal  highway  aid  to  those  States  that  would  enter  into  a 
voluntary  agreement  to  control  billboards  along  the  Interstate  System. 

This  provision,  if  anything,  stirred  more  commentary  on  the  many 
aspects  of  highway  beautifi cation  and  also  prcnnted  the  first  real 
expression  of  adverse  opinion  to  many  of  the  previously  promoted  ideas. 
The  controversy  has  even  produced  its  own  version  of  best  sellers  in 
Peter  Blake's  "God's  Own  Junkyard"  (8),  and  Donald  Appleyard,  Kevin 
Lynch  and  John  Meyer's  "The  View  from  the  Road"  (5).  However,  the  most 
articulate  expression  of  opinion,  if  not  the  most  widely  known  one,  is 
found  in  Christopher  Tunnard  and  Boris  Pushkarev's  "Man  Made  America: 
Chaos  or  Control"  (41),  which  seems  to  have  served  as  the  inspiration 


for  others  and  in  which  they  said: 

"It  should  be  quite  obvious,  unless  the  freeway 
passes  through  a  densely  wooded  area,  the  traveler  can 
see  a  considerable  di  ;tance  beyond  the  right-of-way, 
'■/here  his  eye  can  be  hurt  by  all  kinds  of  visual  nuisances 
outside  the  highway  property  line. 

"By  far  the  greatest  eyesores  are,  of  course,  bill- 
boards and  other  advertising  signs  " 

W.  Brewster  Snow  (36)  srroke  of  the  pleasure  to  be  gained  from  an 
unobstructed  view  and  eerier  earlier  reoorts  had  also  discussed  the 
benefits  of  reducing  roadside  blight  to  increase  aesthetic  enjoyment  (4, 
31).  Sylvia  Crowe  pointed  cut  the  English  cractice  whereby  local 
authorities  ara  given  power  to  control  billboards  as  a  possible  alter- 
native for  the  American  scene  but  even  so  had  to  admit:  "Both  brewers 
and  petrol  firms  are  guilty  of  inflicting  blatant  and  incongruous  signs 
en  countryside  and  village"  (12). 

President  Kennedy  recognized  the  highway  beautifi cation  problerr  in 

his  special  message  to  Congress,  February  28,  1961: 

"The  Interstate  Highway  System  was  intended,  among 
other  purposes,  to  enable  more  Americans  to  more  easily 
see  nore  of  their  country-.  The  System  was  not  intended 
to  provide  a  large  and  unreimbursed  measure  of  benefits 
to  the  billboard  industry,  whose  structures  tend  to  detract 
from  both  the  beauty  and  the  safety  of  the  routes  they 
line.  Their  messages  are  not,  as  so  often  claimed,  pri- 
marily for  the  convenience  of  the  motorist  whose  vie"/ 
they  block.  Some  two-thirds  of  such  advertising  is  for 
national  products,  and  is  dominated  by  a  handful  of  large 
advertisers  to  whom  the  Interstate  System  has  nrovided 
a  great  windfall"  (7). 

By  1964  it  was  realized  that  the  voluntary  provisions  of  the  1958 

Act  ^ere   not  achieving  the  desired  results.  By  the  time  this  provision 

expired  on  June  30,  1965,  only  25  States  had  entered  into  agreements  (46"; 

and  only  8  had  become  eligible  for  payments  (57)'.  The  Recreation 


Advisory  Council  recommended  a  National  Program  in  1964  taking  into  con- 
sideration much  of  what  had  been  written  and  said  previously  (32).  This 
and  other  Cabinet  level  committee  recommendations  (52)  led  to  the  High- 
way Beautificaticn  let  of  1965.  './hen  President  Johnson  declared  in  his 
January  1965  State  of  the  Union  Message  "A  ne;  and  substantial  effort 
must  be  ~ade  to  landscape  highways  and  provide  places  of  relaxation 
wherever  our  roads  run"  (46)  sufficient  legislative  suc^ort  was  gained 
to  authorize  a  new  progra  on  the  scale  required.  Realizing  the  short- 
comings of   previous  progra  s,  provisions  Df  the  1965  Act  were  i  ade 
datory  with  the  possible  penalty  of  loss  of  a  portion  of  Federal  highway 
aid  to  enforce  the  Act. 


Current  Outlooks 

The  new  Act  has  caused  an  even  -"ore  forceful  and  meaningful  debate, 
and  has  cauoht  the  public  interest  much  '"ore  than  any  previous  activity 
in  this  field.  Americans  e.re   now  becoming  aware  of  and  many  ere   becoming 
concerned  about  the  vie.;  from  the  road  --  in  terms  o^  what  it  is  and 
what  it  might  be?  Also,  many  of  the  directly  affected  concerns,  the 
outdoor  advertising  industry,  users  of  outdoor  advertising  such  as  motels 
and  restaurants,  junkyard  owners,  etc.  are  new  speaking  up.  Then  too, 
many  people  are  questioning  the  basic  assumptions  of  necessity  or  use- 
fulness of  the  controls,  particularly  in  light  of  the  costs  of  the 
program.  Still  others  desire  even  further  controls  or  are   oooosed  to 
^revisions  that  allow  any  junkyards  or  billboards  to  remain  or  provide 
compensation  for  any  rer.oved  items. 

As  pointed  out  by  the  American  Public  Works  Association  in  its 
testimony  before  the  House  Subcommittee  on  Roads  during  hearings  on  the 


Bill  in  1965: 

"'Beauty,'  it  has  been  said,  'is  in  the  eye  of  the  beholder.' 
There  can  be  nc  precise  set  of  criteria  tc  describe  what  is 
aesthetically  attractive  and  what  is  not.   ,e  will  always 
have  a  certain  amount  of  controversy,  particularly  in  u 
areas,  regarding  the  aesthetic  anneal  of  specific"  projects. 
One  croup  will  say  that  a  facility  is  beautiful;  another  will 
insist  that  it  is  not.   It  is,  to  sore  decree  at  least,  a 
natter  o^  taste"  (49). 

"The  1965  Act  has  been  the  subject  of  a  great  deal  of  editorial 
opinion  r'or  and  a;ainst  all  or  -art  of  the  Act.  Editors  have  expressed 
themselves  in  cartoons  (58,  61)  and  text  (25,  26).  The  outdoor  adver- 
tising industry  has  even  used  its  media  to  respond  editorially  (59,  62). 
Technical  and  trade  journals  have  all  taken  positions  on  various  issues 
as  illustrated  by  one  editorial  in  a  trade  journal,  "Compressed  Air": 

""he  traveling  -ublic  has  indicated  quite  strongly  that 
it  is  interested  in  aesthetics,  as  -.'ell  as  safety  and  a  sxooth, 
relaxed  ride,  on  the  highwa  s  r'or  which  it  is  paying"  (63). 

Much  of  this  comment  has  been  directed  at  the  various  States  as 

they  have  considered  and  generally  adopted  atchinp  legislation. 

Additional  Justifications 

A  short  history  of  le^al  questions  involved  in  the  various  aspects 

of  the  1965  Act  includes  the  first  case  involving  the  placing,  of  a  sign, 

'Hoare  v.  The  Metropolitan  Board  of  Works'  [LR.  9QB  296  (1874)]  in 

1874  (19).  A  slightly  more  recent  case  was  an  early  Indiana  decision 

in  1930,  'General  Outdoor  Advertising  Co.  v.  Indianapolis'  [202  Ind.  85, 

172  N.  E.  309  (1930)]  in  which  the  Court  said: 

"Under  a  liberalized  construction  of  the  ceneral  welfare 
purposes  of  State  and  Federal  Constitution  there  is  a  trend 
in  the  decisions  (which  we  approve)  to  foster  under  the 
police  Power,  an  aesthetic  and  cultural  side  of  municipal 
development  --  to  prevent  a  thino  that  offends  the  sense  of 
sight  in  the  same  manner  as  a  thine  that  offends  the  sense 
of  hearing  and  smelling"  (63). 


P   more  recent  case  in  which  aesthetic  our^cses  were  held  valid  in 

justifying  setback  and  screening  regulations  for  junkyard  control  is 

cited  by  O'Reilly  (28)  [Deo-le  v.  Stover,  12  N.   .  2d  462,  467,  191  N.  E. 

2d  272,  275  (1963)]  in  which  the  Court  held: 

"Once  it  be  conceded  that  aesthetics  is  ?  valid  subject 
of  legislative  concern,  the  conclusicr  seems  inescacable 
that  reasonable  legislation  designed  tc  promote  that  end 
is  valid  and  permissible  exercise'of  the  police  power." 

Two  recent  cases  in  Kentucky  include:   'Jasoer  v.  Commonwealth' 

[375  S.  W.  2d  709,  711  ( K, . ) ]  in  which  the  Court  said: 

"We  have  recently  considered  that  question  and  have 
accented  the  aesthetic  conside; ation  as  justifying  the 

exercise  of  police  power.  " the  obvious  purpose  of 

this  Act  is  to  enhance  the  ccenic  beauty  of  our  roadways  by 
prohibiting  the  maintenance  of  unsightl   .  ehicle  graveyards 
within  the  view  of  travel  thereon,  k'hile  there  may  be  a 
public  safety  interest  oromoted,  the  orinciple  objective 
is  based  uocn  aesthetic  considerations.  Though  it  has 
been  held  that  such  considerations  are  not  sufficient  to 
warrent  the  invocation  of  no! ice  power,  in  our  ooinion  the 
oublic  welfare  is  not  so  linn' ted." 

'Churchill  and  Tait  v.  Rafferty'  [31  D.    I.  580.609,  appeal  dis- 
missed 284  'J.  S.  591]  in  which  the  Court  stated: 

"lie  can  see  that  the  regulation  of  billboards  and 
their  restriction  is  rot  so  much  a  reculation  of  private 
prcoerty  as  it  is  a  regulation  of  the  uses  of  the  streets 
and  other  oublic  thoroughfares" (19) . 

John  G.  Cuba  suggests  that  changes  in  the  value  of   land  along  a 
highway  rag-  be  related  to  and  justify  regulation  (13)  but  other  research- 
ers have  net  been  able  to  clearly  determine  this  point. 

One  other  area  has  often  been  suggested  as  justifying  regulation 
of  billboards,  traffic  safety.   It  is  a  "act  of  advertising  that  bill- 
boards are  olaced  where  traffic  is  greatest  (40),  in  fact  traffic 
volumes  have  a  creat  effect  on  the  value  of  advertisina  soace  and  the 


price  charged  by  the  outdoor  advertising  industry.  This  is  sore  recog- 
nition of  the  remarks  of  President  Kennedy.  Then  too,  the  priine  objec- 
tive of  the  designer  of  such  advertising  is  to  gain  the  attention  of 
the  motorist.  Several  suggestions  and  comments  to  the  designer  and 
student  of  advertising  include  (34): 

"Copy  requirements  of  outdoor  advertising  reauire  that 
the  message  be  brief  so  motorists  can  get  its  meaning  in  a 
very   short  space  of  time." 

"Brevity  is  a  necessity  in  copy,  and  pictures  are   highly 
important  in  gaining  attention." 

"The  flashing  electric  sion  is  considered  most  effective." 

"The  potential  value  of  poster  boards  is  measured  in 
terms  of  the  number  of  persons  passing  during  a  given  interval 
of  time.  To  provide  an  authentic  measure  of  such  traffic, 
the  Traffic  .Audi t  Bureau  was  established  for  outdoor  adver- 
tising. " 

"The  principle  item  of  cost  is  the  rental  of  space. 
(Meaning  the  display  space  on  an  erected  board)  Such 
costs  vary  a  great  deal  according  to  the  volume  and  character 
of  traffic  past  the  board." 

"National  advertisers  account  for  two-thirds  of  total 
outdoor  advertising  expenditures." 

"Advantages  of  outdoor  advertising: 

4.  Allows  greatests  possible  use  of  two  powerful 
advertising  factors:  color  and  huge  size. 

7.  Every  position  is  a  preferred  position.  Adver- 
tiser is  forced  to  recognize  importance  of 
full  circulation  through  advantageous  placing. 

9.  Economy.  Granting  one  'circulation'  as  good 
as  another,  the  poster  at  a  quarter-a-thcusand 
probably  leads  the  field  for  cheapness. 
11.  Enforced  simplicity.  Must  tell  whole  story 
in  six  seconds.  Therefore,  eliminates  poss- 
ibility of  waste  through  complicated  copy." 

This  list  points  out  the  advertiser's  approach  to  billboards  and 

traffic,  he  tries  to  gain  and  hold  attention  in  competition  with  the 

driving  task  and  its  demands  for  safety. 
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Yet,  Carl  McMonagle  in  reporting  on  research  into  this  very   question 

in  Michigan  said  (23,24) : 

"It  was  recognized  that  in  many  of  these  cases,  the 
indicated  decree  of  association  of  a  feature  with  accidents 
might  be,  in  reality,  a  reflection  of  the  denrees  of  associ- 
ation among  the  features  themselves. 

"When  partial  correlation  was  anplied  to  the  features 

the  coefficient  of  advertising  signs  went 

down  to  practically  zero." 

0.  L.  Kipp  reoorted  a  high  correlation  between  accident  rates  and 
sign  frequency  but  his  failure  to  account  for  other  probable  factors 
such  as  traffic  volume  invalidates  his  conclusions  as  reported  (20). 

Paul  R.  Staffeld  identified  some  degree  of  association  in  a  study 
but  the  conclusions  are  not  well  supported  in  light  of  the  results  of 
others . 

A  more  recent  study  by  Madigan  -  Hyland  which  showed  a  high  degree 
of  correlation  was  shown  to  be  in  error  in  its  statistical  analysis 
during  Hearings  before  the  House  Subcommittee  on  Public  Roads  (49). 
The  general  conclusion  that  must  be  reached  is  stated  by  McMonagle 

during  the  same  Hearings:  " outdoor  advertising  signs  had  no 

relationship  to  accidents  on  any  highway"  (49). 

Billboards  and  Junkyards  in  Indiana 
The  Indiana  State  Highway  Commission,  according  to  guidelines  of 
the  U.  S.  Bureau  of  Public  Roads  (47,  48)  prepared  an  inventory  of  bill- 
boards and  junkyards  in  the  State  (May,  1966).  The  scope  of  the  problem 
is  seen  in  this  inventory  which  identified  410  junkyards  and  41,923 
billboards.  These  are  viewed  227,000,000  times  each  day  by  automobile 
drivers  in  Indiana  --  assuming  each  car  passing  each  sign  carries  only 
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one  person  and  that  person  notes  the  sign.  The  distribution  of  signs 
and  junkyards  throughout  the  State  is  indicated  in  a  series  of  Figures 
and  Tables  in  Appendix  A,  Figures  Al ,  A2,  A3  and  A4  and  Tables  Al ,  A2 ,  A3, 
A4,  A5,  A6,  A7,  AS  and  A9.   This  inventory  included  only  signs  and  junk- 
yards along  the  Interstate  System  and  Federal-.^id  Primary  Systems  in 
Indiana  --  a  total  of  401.5   Mes  of  Interstate  and  4746.6  miles  of  F.  A. 
P.  as  of  Hay,  1966  (summarized  from  the  Inventory). 

As  may  be  seen  from  Table  Al ,  the  majority  of  signs  are  small,  most 
having  a  surface  area  of  less  than  50  square  feet. 

Impacts  of  the  1965  Act 

The  Bureau  of  Public  Roads  has  identified  several  areas  of  interest 
for  study  of  possible  impacts  due  to  the  1965  Act,  and  has  established 
a  procedure  for  determinin  the  estimated  impacts  and  costs  of  a  recom- 
mended program  (44,  45,  48). 

Areas  of  study  identified  include  the  outdocr  advertising  industry, 
users  of  outdoor  advertising,  motorists  in  need  of  services,  junkyard 
operaters,  etc.   Impacts  upon  motorists  were  identified  as  including 
comfort  and  convenience,  driving  pleasure  and  information  needs. 

Several  studies  are  under  way  or  have  been  completed  identifying 
impacts  on  the  outdoor  advertising  industry  and  its  users  (11,  38,  44, 
49,  50,  51).  Others  have  examined  factors  affecting  motorists  needs  and 
services  (54)  but  few  have  examined  the  impact  on  driving  pleasure  or 
the  aesthetics  of  the  view  from  the  road. 

It  is  this  area  of  aesthetics  as  related  to  some  aspects  of  both 
junkyards  and  billboards  that  this  project  has  endeavored  to  study. 
While  this  will  by  no  means  supply  the  complete  answer  to  the  many  and 
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varied  questions  raised  by  the  1965  Act,  it  will  aid  in  a  better  under- 
standing of  the  questions  of  oublic  taste  and  preference. 

Prior  to  this  project  little,  if  any,  work  had  been  done  on  measuring 
and  quantifying  the  public's  attitude  towards  its  environment  particularly 
beyond  the  scope  of  laboratory  experiments  or  simple  opinion  surveys. 
This  particular  project  has  concentrated  upon  only  a  very   narrow  segment 
of  the  environment  --  basically  it  is  an  attempt  to  answer  the  question: 
Do  billboards  and/cr  junkyards,  in  any  manner,  influence  an  individual's 
aesthetic  appreciation  and  enjoyment  during  the  highway  driving  esperience? 
Similiar  work  has  been  done  by  Peterson  (30)  studying  open  space  and 
neighborhoods  and  is  presently  underway  at  the  University  of  Florida  on 
"Wild  Land  Raodside  Environments"  and  aesthetics  (43). 

Aesthetics  and  Highway  Geautification 
"The  primary  benefits,  of  control  of  junkyards  and  billboards,  to 
the  public  in  general  accrue  when  and  as  they  are  drivers  or  passengers 
in  motor  vehicles.  The  benefits  to  the  highway  user  cannot  adequately 
be  quantified  because  many  of  them  are  aesthetic  and  intangible.  None- 
theless, the  benefits  are   real  and  can  be  described  in  such  general 
terms  as  pleasure,  convenience,  and  safety"  (U.  S.  Dept.  of  Commerce, 
ref.  44). 

"When  an  automobile  has  outlived  its  usefulness  as  a  transportation 
vehicle  it  becomes  an  aesthetic  problem"  (U.  S.  Bureau  of  Mines,  ref.  42). 

Some  motorists  and  public  officials  report  a  liking  for  billboards 
while  the  case  against  them  has  been  well  traced  previously.  Thus,  a 
variety  of  opinions,  often  conflicting,  exist  regarding  highway  beauti- 
fi cation  and  more  important  regarding  what  the  public  wants  done. 
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Attitudes,  Opinions  and  Psychology 

"Of  the  various  procedures  used  to  identify  community 
values,  the  attitude  survey  is  one  of  the  most  frequently 
utilized.   In  practice,  opinions  are  often  measured,  instead 
of  attitudes.  Opinions  are  simple  views,  judoements,  or 
beliefs  having  to  do  with  specific  situations.  By  their 
nature  they  are  inherently  unstable  and  are  open  to  in- 
fluence and  change  by  social  pressure.  The  use  of  opinions 
as  a  tool,  therefore,  has  little  oredictive  value. 

"Attitudes,  however,  are  considered  more  basic  and 
complex  than  opinions:  they  relate  to  rather  abstract 
elements  such  as  time,  convenience,  aesthetics  and  edu- 
cation   Hence,  attitude  assessment  is  a  nore 

reliable  basis  for  prediction  of  terminal  action  than 
opinion  study"  (35) . 

This  study  seeks  to  identify  those  underlying  attitudes  towards 
both  billboards  and  junkyards  in  terrrs  of  aesthetic  appreciation  or 
enjoyment.  This  type  of  study  is  similar  to  that  ouite  familiar  to  the 
psychologist  and  generally  termed  'experimental  aesthetics'.  The  first 
researcher  of  note  in  this  field  was  Fechner  (16)  who  studied  aesthetic 
perception. 

By  using  techniques  developed  in  this  field  and  studying  group 
psychophysi cs ,  the  variation  in  response  over  individuals  may  be  observed. 
Thus  the  attitudes  of  the  public  nay  be  identified  and  possibly  quanti- 
fied.  This  would  be  a  major  step  towards  evaluating  those  impacts  on 
motorists  previously  deemed  unquanti fiable  and  intangible. 
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STUDY  OBJECTIVES  AND  DESIGN 


One  of  the  principal  points  brought  forth  in  many  of  the  discussions 
centering  on  the  topic  of  the  1965  Act  has  been  the  agreement  on  the 
need  to  identify,  measure  and  quantify  the  aesthetic  impact  of  highway 
beautifi cation  --  particularly  regulation  of  billboards  and  junkyards. 
The  Bureau  of  Public  Reads,  in  its  Staff  Reoort  "Economic  Impact  of  the 
Highway  Beautifi cation  Act,"  (44)  clearly  identified  motorists  as  one 
of  the  major  groups  affected  by  the  provisions  of  the  Act  and  nointed 
out  that  an  evaluation  of  'economic  impact'  means  much  mere  than  just 
direct  costs,  rather  it  includes  "an  increase  in  driving  pleasure"  and 
requires  an  evaluation  of  attitudes  and  opinions.  Also  acknowledaed 
were  the  general  lack  of  historical  data  and  experience  by  which  any  of 
the  possible  effects  of  the  Act  might  be  predicted;  there  is  a  great 
need  for  research  which  would  be  predictive  in  nature. 

This  evaluation  of  possible  changes  in  driving  nleasure  due  to 
improvement  in  the  effective  screening  and/or  reductions  in  apparent 
view  of  junkyards,  and  due  to  reductions  in  billboard  occurence  along 
the  roadside  (or  possibly  complete  elimination  cf  billboards)  may  only 
be  inferred  and  possibly  predicted  from  an  experimental  procedure  that 
studies  attitudes.  The  basic  relationship,  if  such  exists,  between 
these  events  and  attitudes  relating  to  pleasure  may  allow  predictions 
to  be  made  about  possible  changes  in  pleasure  caused  by  such  a  program 
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of  roadside  improvement. 

Other  impacts  upon  motorists  ere  of  importance  in  addition  to  changes 
in  aesthetic  appreciation,  such  as  convenience  due  to  changes  in  the 
provision  of  information  concerning  motorist  services.  Thus  it  is  desir- 
able to  learn  more  about  motorists'  needs  for  services,  habits  and  pre- 
ferences related  to  such  services,  and  possible  effects  due  to  the  pro- 
visions of  the  1965  Act. 

The  use  of  experimental  aesthetics  and  many  of  the  techniques 
developed  in  the  area  of  psychological  measurement  allowed  a  study  to  be 
made  of  attitudes  as  related  to  billboards  (in  terms  of  occurence  or 
density)  and  junkyards  (in  terms  of  screening  or   apparent  view).  Hope- 
fully some  relationship  could  be  thus  established  between  the  physical 
measurement  of  screening  or  density  and  some  psychometric  scale  of  atti- 
tudes. Thus  changes  that  right  be  expected  in  attitudes,  and  possibly 
driving  pleasure,  may  be  predicted  from  possible  changes  in  screening 
or  density.  This  type  of  relationship,  if  it  exists,  could  be  used  in 
quantifying,  to  some  extent,  the  aesthetic  impact  cf  the  Act. 

A  study  of  the  other  factors  mentioned  --  habits,  needs,  preferences, 
etc.  --  was  done  by  relating  various  observations  on  the  use  of  aids, 
importance  of  aids,  reliance  upon  aids,  and  source  of  aids,  to  each  other. 
This  involved  identifying  the  motorists'  opinions  on  such  subjects  as 
preferences  for  types  of  services,  sources  of  information,  ect.  Direct 
collection  of  such  information  from  motorists  is  to  be  preferred  as  it  is 
the  only  technique  for  identifying-  what  is  desired,  as  Well  as  actually 
relic:  upon.  This  may  or  may  not  be  the  same  as  the  actual  use  made  of 
any  existing  facilities;  however,  the  real  importance  is  what  the 
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motorist  thinks  he  wants.  Properly  designed  questionnaires,  when  correct- 
ly used  and  interpreted,  aid  in  identifying  such  information.  Extreme 
care  is  needed,  however,  to  avoid  biasing  any  result  thus  obtained! 

Sampling  the  general  population  allows  some  possible  inferences  to 
be  made  regarding  public  opinion,  but  care  needs  to  be  taken  to  insure  a 
cross  section  of  the  public  is  sampled.   Identifying  selected  socio- 
economic variables  aids  in  determining  the  nature  of  the  sample  population 
used  and  its  relationship  to  the  oeneral  population.  Some  of  these  var- 
iables may  also  be  related  to  general  expressions  of  attitudes  and  ocinions 

In  order  to  reach  the  public  at  large,  various  groups  throughout 
the  State  of  Indiana  were  contacted  and  requested  to  participate  in  an 
investigation  --  the  general  subject  of  highway  beauti fi cation,  but  not 
the  real  nature  of  the  investigation,  was  indicated  to  each  group.  This 
procedure  might  be  expected  to  generally  lead  to  the  use  of  groups, 
perhaps  representing  a  minority  attitude,  more  concerned  and  interested 
in  the  particular  question  of  highway  beautifi cation.   If,  however,  a 
substantial  minority  is  adequately  concerned  about  any  particular  outcome 
or  program,  then  perhaps  such  a  minority  should  be  heard  and  heeded!  As 
broughtout  later,  this  did  not  prove  to  be  the  actual  case,  there  anpeared 
to  be  no  predominance  of  persons  keenly  interested  or  concerned  in  the 
subject,  but  rather  just  average  people  who  gave  generally  unprejudiced 
responses  to  each  section  of  the  investigation. 

Possible  relationships  were  studied  --  between  opinions  on  different 
questions,  between  opinions  and  socio-economic  variables,  and  between 
aesthetically  oriented  responses  and  other  sections  of  the  study.  .Cor- 
relation analysis  and  trends  proved  to  be  suitable  analysis  techniques 
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and  are  suited  to  attitude  and  opinion  studies  of  this  nature. 

The  appearance  and  effect  of  driving  past  a  series  cf  billboards 
or  a  junkyard  was  simulated  by  using  color  motion  pictures.   In  this 
manner  every  individual  observing  the  film  saw  exactly  the  same  subject 
and  based  his  response  upon  the  same  source,  subject  or  stimulus,  plus 
his  own  experience  and  attitudes.  This  also  lent  itself  to  control  and 
measurement  of  the  physical  variables  of  billboard  occurance  (density) 
or  junkyard  screening  (percent),  and  thus  some  relationship  to  the 
attitudes  reported  could  be  studied.   For  this  nurp-ose  two  color  motion 
pictures  \:ere   prepared,  one  for  each  general  area  of  study  --  junkyards 
and  billboards. 
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FILI 

Site  Selection 

Criteria  were  first  established  and  evaluated  that  r  i'  ~ h t  be  of  use 
in  choosing  prospective  sites  fcr  filming.  Primary  emphasis,  in  the  case 
of  the  billboard  film,  was  "-laced  upon  a  regular  or  even  spacing  of  signs 
for  any  given  density  of  signs  per  mile.  Billboards  varying  greatly  in 
size  or  shape  were  to  be  avoided  and  the  relationship  of  the  billboards 
to  the  roadway  was  held  relatively  constant.  Primary  emphasis,  for  the 
junkyard  film,  was  placed  upon  obtaining  a  uniform  screening  effect  for 
any  given  percentage  of  screening;  the  sizes  of,  and  length  of  exposure 
to,  the  junkyards  were  also  held  as  constant  as  possible.  The  type  of 
screening  was  held  constant  in  that  only  screening  by  vegetation  was 
used.   In  both  cases  an  attempt  was  made  tc  cover  as  completely  as 
possible  the  entire  physical  scales  cf  screening  and  density. 

The  inventory  of  junkyards  and  billboards  along  the  Federal -Aid 
Interstate  and  Primary  Highway  Systems  in  Indiana,  as  prepared  by  the 
Indiana  State  Highway  Commission  in  May,  1266,  was  used  as  a  guide  in  the 
preliminary  selection  of  sites  for  further  field  investigation.   (See 
Appendix  A  for  summaries  of  this  inventory.) 

During  the  field  investigation  each  site  visited  was  cataloged  and 
estimates  were  made  for  the  various  factors  that  would  be  involved  if 
the  site  was  filmed.  During,  the  course  cf  this  investigation,  95  percent 
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of  the  junkyards  in  rural  areas  of  the  State  cf  Indiana,  as  listed  in 
the  inventory,  were  inspected.  Sites  in  urban  areas  were  not  inspected 
as  they  did  not  generally  fall  under  the  provisions  of  the  1965  Act. 

From  this  initial  field  inspection  a  number  of  sites  were  selected 
for  filming.  After  filming,  the  film  was  reviewed  and  a  more  exact 
determination  made  cf  either  the  percent  screening  3f  the  junkyards  cr 
the  density  of  billboards.   It  was  found  desirable  to  rake  this  evaluation 
from  the  film,  rather  than  directly  in  the  field,  as  the  single  view  on 
the  screen  was  that  For  .  h i c h  these  measurements  were  desired. 

The  determination  of  billboard  density  was  r ade  usino  a  stoo  watch 
to  tine  the  spacing  of  the  billboards  in  the  film  during  projection  en 
the  film.  This  was  what  the  participant  would  see  and  was  the  true 
measure  of  the  relative  spacing.  As  the  vehicle  speed  during  filming 
was  approximately  constant  for  each  section  of  film,  this  procedure  worked 
satisfactory.   It  was  necessary  to  make  this  evaluation  in  the  laboratory 
in  order  to  determine  how  well  the  density  scale  was  covered  by  the  film 
sections.  This  viewing  also  gave  an  idea  as  to  the  suitability  of  each 
film  section  during  a  period  when  it  was  still  possible  to  substitute 
alternative  sites,  or  re-film  any  site. 

A  first  evaluation  of  the  percent  screening  of  the  junkyards  was 
made  more  directly  in  the  field  by  actual  measurements  along  the  road 
frontage.  Visibility  of  the  site  during  the  approach  and  along  the 
flank  of  the  site  were  also  evaluated,  with  those  sites  which  varied 
substantially  in  effective  screening  in  either  instance  from' that  meas- 
ured along  the  frontage  being  rejected  from  the  final  sample.  A  second 
evaluation  was  made  in  the  laboratory  usino  the  films.  Complete 
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coverage  of  the  screening  scale  proved  one  of  the  most  difficult  tasks  in 
the  filming  process  due  to  the  limited  sample  of  junkyards  from  which  to 
select. 


Site  Photography 
Filming  was  done  from  the  passenger  seat  of  a  moving  automobile 
using  a  hand  held  camera.  After  initial  experimentation,  the  most  suit- 
able technique  was  found  to  be  the  use  of  a  hand  held  camera,  stabilized 
by  a  gyroscope  attached  to  the  camera  from  beneath.  The  equipment  used 
consisted  of  a  16  mm.  electrically  powered  movie  camera  with  a  400  foot 
magazine  supply  of  film.  After  trying  several  lens  types,  a  F  2.8  -  25 
mm.  focal  length  lens  was  chosen  as  giving  the  best  field  of  view.  An 
electrically  driven  gyroscope,  with  its  principal  axis  parallel  to  the 
axis  of  the  lens,  aided  in  damping  vibrations  and  in  smoothing  panning. 
Filming  was  done  at  16  frames  per  second  and  exoosure  was  determined  by 
using  a  light  meter.  Kodac  ECO  film  was  used,  and  prints  were  made  from 
this  negative  for  projection  purposes.  A  fairly  constant  angle  for  the 
view  was  used,  as  measured  from  the  highway  center  line. 

Film  Editing 

The  sorting  and  editing  work  was  done  in  stages.   First  the  film 
was  organized  into  sections  and  viewed  to  evaluate  its  technical  quality. 
Next,  for  the  billboard  film,  a  determination  of  the  apparent  density 
was  made;  for  the  junkyard  film,  the  general  suitability  of  the  view 
was  evaluated. 

Individual  film  sections  were  desired  that  were  of  approximately 
the  same  lenath  --  in  each  case  about  30  seconds.  These  30  second 
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sections  cf  film  were  chosen  and  sol  iced  together  to  for-:  the  final  film. 
Indexin.  titles,  to  key  the  film  to  the  questionnaire  used  by  the  viewer 
participants,  were  also  spliced  in  at  this  time, 

From  this  point  each  30  second  film  section  may  be  thought  cf  as  a 
stimulus  and  is  so  referred  to  in  the  remainder  of  the  discussion. 

The  theory  behind  the  analysis  techniques  required  a  -articular 
arranoerent  for  the  presentation  of  the  stimuli;  this  arrangement  is 
explained  in  more  detail  in  later  sections  of  this  report.  However,  the 
arrangement  called  for  each  stimulus  to  be  presented  separately,  followed 
by  a  sli;ht  pause  or   blank  section  of  film  in  the  case  of  the  billboard 
film,  and  for  the  stimuli  to  be  grouped  in  pairs  for  the  junkyard  film 
(one  stimulus  following  directly  after  the  first  with  only  an  identifyino 
index  preceedin-:  it)  with  each  pair  separated  by  a  pause  or  blank  section 
of  film.  After  splicing  the  stimuli  (fill-  sections)  in  the  proper  order, 
the  complete  fill  was  ready  for  viewing  by  the  participants. 

These  steos  and  processes  led  to  the  eventual  selection  of  five 
Fill  sections  used  for  stimuli  in  the  junkyard  film,  from  among  15 
actually  filmed;  and  to  the  selection  of  12  film  sections  used  for 
stimuli  in  the  billboard  film,  from  among  30  actually  filmed. 
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FILM  PRESENTATIONS 


The  Participants  (Subjects; 


The  evaluation  of  the  two  films,  and  thus  the  scaling  cf  the  twc 
categories  of  stimuli,  required  a  fairly  large  number  cf  participants  -- 
corn!  only  referred  to  as  subjects.   It  is  from  the  analysis  of  judgements 
by  the  subjects  that  the  scale  positions  for  the  stimuli  were  determined. 
For  this  reason,  explained  in  more  detail  later  in  this  discussion,  it 
was  necessary  to  include  a  large  number  of  subjects  in  the  investigation 
particularly  as  it  was  necessary  to  show  only  one  or  the  other  of  the 
two  films  to  each  group  of  subjects.  As  it  was  also  desirable  to  infer, 
from  the  results  of  the  investigation,  the  opinion  of  the  general  public, 
a  serious  attempt  was  made  to  involve  a  cress  section  of  the  oooulation 
of  the  State.  As  may  be  seen  from  the  data  summaries  nresented  later, 
this  objective  was  not  completely  achieved  but  was  substantiall 
Groups  were  contacted  with  an  explanation  of  the  general  intent  cf  the 
oroject  and  with  i   request  to  aid  by  taking  part.  The  varying  co  pos- 
ition of  the  groups  contacted  ray  be  seen  in  this  oartiel  list  of  types 
of  organizations  contacted:  labor  unions;  oerent-teacher  associations 
(both  urban  and  rural;;  church  groups;  civic  promotion  groups;  Chambers 
of  Commerce:  civil  rights  groups:  women's  professiona-1  groups;  garden 
clubs;  ladies  aid  and  auxiliary  groups;  Lions,  Elks,  Eagles,  Moose, 
Rotary  and  Kiwanis  Clubs;  men's  professional  groups,  Purdue  University 
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conference  and  extension  groups;  farmer's  croups;  student  groups;  etc. 
In  addition  to  this  cross  section,  deliberate  attempts  were  made  to  in- 
clude both  urban  end  rural  groups,  to  acheive  a  geographic  distribution 
throughout  the  State  (eg.  South  tend,  Pine  Village,  Lafayette,  Indi 
polis,  Columbus,  Terre  Haute,  and  Jeffersonville  are   all  represented  in 
the  study),  to  achieve  an  economic,  cultural,  educational  and  age  bal- 
ance. 

In  all,  with  the  <:,id  of  local  Chanbers  of  Ccnmerce  around  the  State 
who  provided  lists  of  man  organizations  in  their  communities,  nore  than 
400  groups  throughout  the  State  of  Indiana  were  contacted.   Fro1'  this 
total  only  31  replies  were  received  including  several  negative  ones  and 
ones  frc  groups  who's  schedule  of  available  time  precluded  their  inclu- 
sion. Meetings  with  participating  groups  ranged  fro:",  breakfast  at  7:00 
AM  to  late  evening  Gatherings  at  11:00  PM;  the  size  of  the  18  partici- 
pating grouos  ranged  from  5  to  55  persons.   In  all,  110  persons  viewed 
the  junkyard  film  and  210  persons  viewed  the  billboard  film. 


Group  Presentations 
In  making  a  presentation  to  a  participating  group  an  attempt  was 
made  to  introduce  the  study  to  the  group  without  passing  any  information 
that  might  prejudice  any  response  to  the  various  carts  of  the  study.  A 
sample  introduction  was  -repared,  see  Appendix  B,  for  use  as  a  standard 
guide  --  this  eliminated  a  possible  source  or  cause  of  variance  bet',  een 
participating  croups.  After  an  introduction  to  the  -reject  and  a  des- 
cription of  the  task  each  participant  would  be  asked  to  undertake,  the 
introductory  portion  of  the  film  was  shown  to  the  grouo  in  order  to 
better  illustrate  the  task  associated  with  the  film.  This  helped 
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eliminate  several  sources  of  possible  variance  and/or  error  due  to  con- 
fusion. It  also  established  the  range  of  the  stimuli  on  the  physical 
scale  --  thus  'anchoring'  the  scalej  and  reducing  the  effect  of  'learning' 
in  the  judgement  process.  At  this  point  the  film  was  stooped  and  the 
participants  given  the  opportunity  to  ask  questions  in  order  tc  completely 
eliminate  confusion  cr  doubt  as  to  how  the  instructions  were  to  be  inter- 
oretated.  The  film  was  then  re-started  and  allowed  to  run  to  completion; 
the  responses  were  recorded  by  each  individual  while  he  observed  the  film, 
they  were  entered  on  the  report  cr   coding  form  (see  Appendix  E)  dun  no 
each  pause  in  the  film.  The  response  reporting  form  was  distributed 
prior  to  giving  the  verbal  instructions  about  the  film,  the  remaining 
portion  of  the  questionnaire  or   data  recording  form  was  distributed  after 
completion  of  the  film  projection.  This  avoided  any  diversion  of  inter- 
est during  the  film  projection  and  prevented  any  of  the  questions  in  the 
later  portion  of  the  questionnaire  from  biasing  any  responses. 

Each  film  was  prepared  in  such  a  manner  as  to  include  a  short 
section  of  film  to  accomplish  the  introductory  task,  that  of  exposing 
the  subject  to  his  task  for  the  previously  mentioned  purposes.  The  film 
used  in  the  introductory  sections  presented  stimuli  from  the  same  sets 
as  used  in  the  main  portion  of  each  film  and  in  the  same  manner  so  as 
to  be  completely  compatible. 
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DATA  COLLECT-ION  AND  CODING 

Data  collection  frorr  the  group  presentations  was  done  with  the  aid 
of  self-coding  forms  where  possible,  the  majority  of  Questions  requiring 
only  that  a  mark  be  made  upon  the  form  to  indicate  a  reply.  A  copy  of 
the  complete  set  of  forms  used  with  both  Films  is  included  in  Appendix 
B;  a  summary  of  the  codin~  used  is  given  here.  The  format  u^ed  for  the 
punched  cards  is  connection  with  this  coding  is  indicated  in  Figure  1. 
The  technique  used  for  reporting  resoonses  for  the  billboard  film 
was  the  use  of  a  horizontal  line  with  negative  responses  located  en  the 
left  hand  side  and  positive  responses  located  on  the  right  hand  side  of 
the  line  --  indifference  being  the  mid-point  en  the  line.  This  form  of 
graphical  scale,  with  indicated  intervals  was  judged  best  for  the  pur- 
poses of  this  investigation  from  a  theoretical  viewpoint  and  also  a 
practical  one  as  it  ^roved  the  simplest  to  use  out  of  those  considered, 
particularly  under  the  ncor  lighting  conditions  encountered  durino  the 
film  projection. 

Resoonses  to  the  billboard  density  film  were  recorded  to  the  nearest 
indicated  interval  or  tic-mark  on  the  scale  as  the  initial  instructions 
to  the  participants  asked  for  responses  using  only  the  tic-mark  locations. 
These  responses  were  coded  alphabetically  on  the  following  basis  for 
each  film  section,  using  the  letters  shown  and  selecting  the  one  for  the 
indicated  position: 


FIGURE     I.  FORMA 


DATA     CODING     FOR     I .  S.  H.  C.  i   INVENTORY 


FIGURE     I.  FORMAT      FOR    DATA    CODING    SHEETS    AND    PUNCHED     CARDS. 
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DISLIKE* 


LIKE1 


:a) 


+ 


+ 


+ 


+ 


!D)   (E)   (F)   (G)   (H)   (I)   (J)   (K) 

incorrect  response  or  no  response  coded  as  (L) 

*  for  complete  description  of  form 
see  Figure  B2,  Appendix  B.* 


Responses  to  the  junkyard  screening  film  were  coded  as  follows: 
1  if  stimulus  'a'  was  indicated,  2  if  stimulus  'b'  was  indicated,  and  0 
if  either  no  response  or  an  incorrect  resDonse  was  given,  for  the  first 
portion  of  the  film;  responses  for  the  second  -portion  were  coded  as  0  for 
disliking  and  1  for  liking.  These  are  illustrated  in  the  following 
examples: 

(Pair  Comparison  Scaling  (Absolute  Scalina) 


1.  X  a  _  b  (cede  as  1) 

2. a  _X_  b  (code  as  2) 

3.  _X_  a  J<_  b  (code  as  0) 

4.  __  _  3  _  b  (code  as  0) 

5.  a  X  b  (code  as  2) 


1 .  (code  as  0) 

2.  _X_  (code  as  1) 

3.  (code  as  0) 

4.  J{_   (code  as  1) 

5.  (code  as  0) 


The  second  phase  of  the  data  collection  was  common  to  both  film 
presentations,  the  following  summary  indicates  the  manner  in  which  the 
responses  to  the  Questionnaire  (see  Aopendix  B)  were  coded  for  tabulations 
by  the  computer  from  the  nunched  cards.  The  numbers  indicated  next  to 
the  responses  were  those  used  for  coding  for  the  following  series  of 
questions : 
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Personal  Information: 

1 .  Age 

01  less  then  20   05  36  to  40  09  56  to  60 

02  21  to  25  06  41  to  45  10  61  to  65 

03  26  tc  30  _07__  46  to  50  11  66  to  70 
_04_  31  to  35  08  51  to  55  12  71  or  more 

incorrect  responses  coded  as  99 
no  resnonse  coded  as  00 

2.  Sex 

1   Hale     2   Feral e 

incorrect  response  coded  as  9 
no  response  coded  as  0 

3.  Marital  Status 

1  Single    2  Married    3  Widowed    4  Divorced 

incorrect  response  coded  as  9 
no  response  coded  as  0 

4.  Income 

1   $     0  tc  5,000  per  year 

_2_      5,000  to  7,500  oer   year 

~3    7,500  tc  10,000  per  :ve&r 

4  10,000  to  15,000  oer  year 

5  15,000  to  25,000  per  ye  r 

6  25,000  or  more  oer  year 

incorrect  response  ceded  as  9 
no  response  coded  as  0 

5.  Cars 

0  -  8   Cars 

incorrect  or  no  response  coded  as   9 

6.  Education 

Never  attended  school  01 
Elementary  school  02 
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High  school   03    04    05    06 
10*   11*   12*   13* 

Cclleqe   07    08   _09_   10    11    12 

1*   "  2*    3*    4*    5*   6T+7* 

incorrect  response  coded  as  99 
no  response  coded  as  00 

*  indicates  year  in  high  school  or  college 

7.  Driver's   License? 

1   Yes     2   No 

incorrect  response  coded  as  9 
no  response  coded  as  0 

The  following  two  questions  were  ceded  according  to  the  Industry 

and  Occupation  Codes  as  used  in  the  Indianaoolis  Regional  Transportation 

and  Development  Study,  a  short  summary  of  which  is  included  here: 

8.  Industry    0  to  9* 

*  responses  were  written  in  by  the  participant  and  the 
code  used  selected  from  the  list  below 

Code  Description 

0  Extractive  and  Miscellaneous 

1  Retail  Trades 

2  Services,  Personal,  Business  &  Professiona' 

3  Wholesale  Trades 

4  Manufacturing 

5  Utilities,  Communications,  Transportation 

6  Governmental,  Institutional,  Religious 

7  Public  Service  --  Outdoor 

8  Agriculture 

9  Construction 

9.  Occupation    00  to  15* 

*  responses  were  written  in  by  the  participant  and  the 
code  used  selected  from  the  list  below 

Code  DescriDtion 

00  Professional,  Technical 

01  Farmers  and  Farm  Managers 

02  Managers,  Officials,  Proprietors 


30 


03  Clerical 

04  Sales 

05  Craftsman,  Foremen,  Armed  Forces 

06  Operatives 

07  Private  Household  Workers 

08  Service  Workers 

09  Laborers  and  Farm  Workers 

10  Housewives 

11  Students 

12  Unemployed 

13  Retired  or  Permanently  Incapacitated 

14  Unknown  or  Unclassified 

15  Preschool  Children 


10.  Population 


0  less  than  2,500 

J_  2,500  to   4,999 

2  5,000  to   9,999 

3  10,000  tc  14,999 

4  "  15,000  to  24,999 
J5_  25,000  to  49,999 

6  50,000  to  99,999 

J_  100,000  tc  199,999 

8  200,000  tc  499,999 

9  500,000  or  more 

11 .  County  and  State 

001-092   County    01-52   State 

Counties  were  coded  for  the  State  of  Indiana  only, 
in  alphabetic  order  (see  Table  A3,  Appendix  A) 

States  were  coded  in  alphabetic  order  for  01-50, 
and  with: 

51  -  District  of  Columbia 

52  -  Canada 

Travel  Information: 
1 .  Auto  Trips 

00-98  Business 


00-98  Pleasure 


incorrect  or  no  response  coded  as  99 
2.  Miles  Driven 

000-998  Miles* 
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incorrect  or  no  response  coded  as  999 

*  coded  in  increments  of  100  miles 

3.  Use  sane  brands  of  gasoline? 

1  Yes  Jl_  No 

incorrect  resDonse  coded  as  9 
no  response  coded  as  0 

4.  Credit  Cards 

00-96       Credit  Cards 

incorrect  or  no  response   coded   as   99 

5.  Meal  Preference 

1-4  Breakfast    1-4  Lunch    1-4  Dinner 

1  -  R(restaurant) 

2  -  C(cafeteria) 

3  -  CS(counter  service) 

4  -  P( picnic) 

incorrect  response  coded  as  9 
no  response  coded  as  0 

6.  Meal  Cost 

00-98*  Breakfast   00-98*  Lunch   00-98*  Dinner 
incorrect  cr  no  response  coced  as  99 

*  coded  in  increments  of  $0.10 

7.  Accommodation  Cost 

0000-9998*       Dollars 

incorrect  or  no  response  coded  as   9999 

*  coded   in  increments   of  $0.01 

8.  Reservations 

1  Yes  _2_  No 

incorrect  resconse  coded  as  9 
no  resoonse  coded  as  0 
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9.  Freeway  Signing  for  Services 

J_  Notification  of:   "SERVICES,"  etc. 

2  Notification  of  service  type:    "GAS,"   etc. 

3  Services  by  brand  names:  Standard,"  etc. 
_J_  Service  availability:  "GAS  1  mi.,"  etc. 

incorrect  response  ceded  as  9 
no  response  coded  as  0 

10.  Order  of  Annoyances 

1-6*  Confusing  or  inadequate  signs 
1-6   Billboards  alone  highway 


1-6   Lack  of  services  alone  freeway 
1-6   Unclean  restrooms 


1-6   Traffic 


1-6   Inept  or  incompetent  drivers 

incorrect  response  coded  as  9 
no  response  coded  as  0 

*  as  ranked  by  the  participant,  ties  allowed 

11.  Conveniences 

0-1  Telephone 
0-1  Re  st  room 


0-1  Night  Lie-ting 

0-1  Overnight  Campinq  Space 


0-1  Drinking  Water 
0-1  Picnic  Tables 


0-1  Information  Aids,  etc. 

Coded  as  0  if  left  blank 

Coded  as  1  if  checked  by  participant 

12.   Information  Aid  for  Choosing  a  Place  to  Eatv 

1-9  Credit  Cards  honored 

1-9  National  advertising 

1-9  Recommended  by  someone 

1-9  Price 


1-9  Billboards 


1-9  Appearance  (outside' 
1-9  Reneat  visit 


1-9     Chain  affi liaticn 


1-9  Guide  Book  recommendation 


1-9  Other 


incorrect  or  no  resoonse  coded  as  0 
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*  iters  listed  in  order  of  appearance  for  each  of 
three  reals : 

BREAKFAST 

LUNCH 

DINNER 

13.  Information  Aid  for  Choosing  a  Place  to  Obtain  Accommodations* 

1-9  Credit  Cards  honored 
1-9  National  advertising 


1-9  Recommended  by  someone 
1-9  Price 


1-9  Billboards 


1-9  Appearance 

1-9  Repeat  visit 

1-9  Chain  affiliation 


1-9  Guide  Book  recommendation 


1-9  Other 


incorrect  or  no  response  coded  as  0 

*  items  listed  in  order  of  appearance  :"or  each  of 
two  types  of  travel : 

TRAVEL  FOR  BUSINESS  PURPOSES 
VACATION  AND  RECREATION  TRAVEL 

(Note:  For  questions  12  and  13,  if  all  nine  items  are  ranked, 

then  the  code  0  may  also  be  used  as  the  number  10  which  is  a 

legal  option  in  the  program.  Unranked  items  are  left  blank  in 
the  coding. ) 

14.  Vacation  Days 

00-98  Days* 

incorrect  or   no  response  coded  as  99 

*  legal  responses  included  weeks  and  months  which  were 
transformed  into  days  by: 

1  week  =  5  days 
1  month  =  22  days 

15.  Opinion  Statements  Check  List 

0-1  Billboards  are   interesting  along  the  highway 

0-1  Junkyards  are  ugly  sights  along  the  highway 

0-1  I  rely  on  billboards  to  find  services  needed  when 
travel linq 
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0-1  Junkyards  should  be  fenced  in  and  planted  so  as  to 
hide  them  fror;i  view  from  the  road 

0-1  All  billboards  should  be  removed  from  the  roadside 

0-1  I  do  not  rely  on  billboards  to  find  services  needed 
when  travel  line 

0-1  Billboards  are  ugly  sights  along  the  highway 

0-1  Billboards  should  not  be  removed  from  the  roadside 

0-1  Junkyards  are   interesting  sights  along  the  highway 

0-1  Billboards  are  necessary  to  provide  information  to 
the  motorist 

0-1  Junkyards  should  be  removed  from  the  roadside 

0-1  Many  billboards  should  be  removed  from  the  roadside 

0-1  Junkyards  should  net  be  removed  from  the  roadside 

0-1  Billboards  are  not  really  needed  to  provide  informat- 
ion to  the  motorist 

0-1  Junkyards  are  not  ugly  sights  along  the  highway 

Coded  as  0  if  left  blank 

Coded  as  1  if  checked  by  the  participant 


16.  a)  Billboards  are 
b)  Junkvards  are 


(Note:  This  last  question  was  not  coded  for  computer 
analysis,  rather  it  was  reviewed  directly.) 
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ANALYTICAL  PROCEDURES  AND  RESULTS 


The  Seal i no  Model 


Torgerson  (39)  presents  a  descriptive  introduction  to  the  basis  of 
what  might  be  termed  'modern  psychophysical  theory'  that  is  essentially 
based  upon  the  work  and  proposals  of  L.  L.  Thurstone.   In  1927  Thurstone 
proposed  a  "judgement  scaling  model,"  a  mathematical  model  for  relating 
scale  values  of  a  set  of  stimuli  to  observable  proportions,  which  is 
briefly  outlined  here;  for  a  more  detailed  descrioticn  the  reader  is 
referred  to  either  Torgerson  (39)  or  Guilford  (16),  or  nay  consult  the 
original  report  in  the  Psychology  Review,  Volume  34,  1927,  titled  "A  Law 
of  Comparative  Judgement." 

In  brief  ,  the  model  is  as  follows:  take  a  given  set  of  stimuli  to 
which  a  subject  may  respond  differentially  with  respect  to  some  given 
attribute,  the  task  is  then  to  locate  these  stimuli  on  a  psychological 
continuum  in  a  way  that  accounts  for  the  response  given  by  the  subject. 
Each  stimulus,  when  presented  to  the  subject,  gives  rise  to  what  Thur- 
stone has  termed  'a  discriminal  process,1  a  process  of  reaction  to  the 
stimulus  which,  due  to  momentary  fluctuations,  does  not  always  yield  the 
same  value  on  the  psychological  continuum.  Thus  a  number  of  discriminal 
processes  may  be  associated  with  a  given  stimulus,  and  for  which  a  fre- 
quency distribution  on  the  psychological  continuum  may  be  created. 
Thurstone's  postulate  is  that  such  a  distribution  with  which  the 
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discriminal  processes  are  associated  for  any  given  stimulus  forms  a 
'normal'  distribution  on  the  psychological  continuum.  Thus  the  scale 
value  of  a  stimulus  on  the  psychological  continuum  is  taken  as  the  modal 
discriminal  process  which,  for  a  normal  distribution,  is  the  same  as  the 
median  and  mean.  The  standard  deviation  of  the  distribution  is  referred 
to  as  the  'discriminal  dispersion,'  which  may  vary  with  varying  stimuli. 
Figure  2  is  such  a  model  showing  both  a  psychological  continuum  and  four 
stimuli-associated  distributions,  the  scale  value  for  each  stimulus 
being  that  of  the  associated  modal  discriminal  process  as  indicated  by 


FIGURE  2.   DISTRIBUTION  ON  THE  PSYCHOLOGICAL  CONTINUUM  OF  DISCRIMINAL 
PROCESSES  ASSOCIATED  WITH  FOUR  STIMULI. 


s  ,  s  ,  s  and  s  .  Each  stimulus  also  is  characterized  by  it's  assoc- 
iated discriminal  dispersion  as  indicated  by  CT-, ,  C7"o,  0%  and  <j~^. 

It  is  not  possible  to  scale  the  stimuli  directly  but  equations 
relating  judgements  of  'relations  among  stimuli'  reports  from  the  sub- 
ject to  the  scale  values  and  discriminal  dispersions  may  be  deduced. 
These  are  used  to  estimate  the  scale  values  and  dispersions  for  the 
stimuli.  Torgerson  refers  to  one  such  set  of  equations  as  the  "Law  of 
Comparative  Judgement"  and  another  as  the  "Law  of  Categorical  Judgement." 
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The  Method  el"  Faired  Comparisons 

An  experimental  procedure  based  upon  the  application  of  the  "Law 
of  Comparative  Judgement"  is  known  as  the  method  of  'pair  comparisons.' 
The  development  of  the  theory  and  experimental  models  is  omitted  here, 
but  may  be  found  in  both  Torgerson  and  Guilford  if  the  reader  is  inter- 
ested in  pursuing  the  details.  The  particular  application  used  in  this 
study  for  the- junkyard  data  is  covered  in  detail  here,  following  the 
basic  outline  as  given  by  Guilford.   Commuter  programs  for  the  actual 
analysis  were  developed  on  the  basis  of  this  outline  and  are  presented 
in  Appendix  C. 

In  the  method  of  pair  comparisons  each  stimulus  is  paired  with  all 
other  stimuli,  each  pair  is  presented  to  the  subject  who's  task  is  then 
to  indicate  which  one  of  the  pair  is  greater  with  respect  to  the  attri- 
bute to  be  scaled.   In  order  to  obtain  data  from  which  prooortions  may 
be  estimated  it  is  necessary  for  a  larne  number  of  comparisons  to  be 
made  for  each  pair  of  stimuli.  As  the  interest  is  in  the  average  scale 
for  a  population,  a  large  number  of  subjects  are  used  to  judge  each 
pair  once. 

In  the  usual  method  of  pair  comparisons  a  stimulus  is  not  compared 
with  itself.   In  addition,  no  real  provision  is  made  in  this  technique 
for  time  or   space  errors,  plus  a  number  of  other  factors,  thus  it  be- 
comes necessary  to  control  experimentally  as  many  of  the  conditions  as 
possible  that  might  introduce  biasing  effects.  Most  of  these  factors 
may  be  controlled  by  the  assignment  of  the  relative  positions  of  the 
members  of  each  oair  and  by  the  ordering  of  the  presentation  of  the  pairs 
themselves.'  Ross  (33)  gives  an  optimal  solution  for  this  ordering  for 
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from  five  to  seventeen  stimuli,  as  well  as  a  general  outline  of  the 
procedure  to  use  in  so  ordering  the  stimuli.   In  addition,  careful 
wording  of  the  instructions  aids  in  controlling  several  potential  sources 
of  error. 

To  overcome  two  other  possible  problems  the  subjects  in  this  exper- 
iment were  presented  with  several  typical  illustrative  stimuli  before 
being  asked  to  perform  the  experimental  task.  This  aided  in  reducing 
the  variance  in  responses  due  to  'learning'  on  the  part  o^  the  subjects 
while  taking  rart  in  the  experiment  --  in  this  way  the  subject  was  made 
somewhat  familiar  with  the  task  and  the  type  of  stimuli.  This  also  aided 
in  anchoring  and  expanding  the  scale  that  was  derived,  as  the  stimuli 
selected  for  this  purpose  covered  the  entire  range  for  the  attribute 
being  studied,  thus  achieving  a  more  reliable  and  reproducable  scale. 
Both  of  these  problems  may  otherwise  have  proved  impossible  to  overcome, 
particularly  as  the  responses  are  actually  a  form  of  aesthetic  judgement 
and  as  such  are  subject  to  any  number  of  possible  influences.  By  using 
this  introduction  to  the  task  and  then  by  carefully  repeating  some  of 
the  instructions  it  was  possible  to  better  control  the  actual  basis  upon 
which  the  responses  were  given  --  that  is,  according  to  the  attribute 
upon  which  the  choice  was  based. 

The  responses  of  the  subjects  are  taken  as  comparative  judgements. 
By  combining  all  judgements  for  all  subjects,  a  'P'  or  proportion  matrix 
is  created,  such  as  is  illustrated  in  Table  1.  The  scaling  problem 
begins  with  the  P  matrix,  from  which  a  single  value  for  each  stimulus 
is  determined  that,  it  is  hoped,  will  be  on  a  linear  scale  with  the 
properties  of  an  interval  scale.  These  proportions  represent  estimates 
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for  finding  the  difference  R.   -   R,,   in   the  equation   : 

R.   -   R.    -   z.A/o2   +0'   -2r,ao 
J         k         jk  v     j  k  jk  j   k 

where:    R.  and  R  =  mean  values  for  the  discriminal  pro- 

J        cesses  that  are  characteristic  of  the 

stimuli  s.  and  s,  ,  rescectively 
j     k 

z   =  standard  deviate  from  the  mean  of  a 
J    unit  normal  distribution 

a.   and  a     =  standard  deviations  for  the  distribut- 
ions of  the  discriminal  processes  for 
the  stimuli  s.  and  s,  ,  respectively 

r   =  coefficient  of  correlation  between  R,  . 
^       and  R,,  ,  respectively 

R^.  and  R^  =  response  arn'sing  on  occasion  0^  from 
stimuli  s-  and  s^  where  individuals 
may  be  substituted  for  occasions 

and  R,  .  -   R.  +  e 

hj    j    hi 

where:   e,  .  =  error  or  deviation  of  R.  •  about 
J   ' true1  response  R- 

and  e.  •  is  assumed  to  vary  at  random  with: 

L   eu  .  =  0.00 

The  value  of  z   is  determined  from  a  knowledge  of  the  experimental 
jk 

proportion  p.  ^  and  all  the  remaining  parameters  are   unknown.  There  are 
two  experimental  models  that  were  of  use  in  this  research  from  among 
those  Thurstone  has  identified,  he  calls  these  Case  III  and  Case  V.   In 
Case  III  it  is  assumed  that  the  correlation  between  the  responses  to  any 
pair  of  stimuli,  or  that  r-^,  is  equal  to  zero;  with  this  the  equation 
reduces  to: 


R.  -  R  -  z.Vo.2  +  a,2 

■J    k    jk    j    k 

which  may  now  be  evaluated.   In  Case  V  the  further  assumption,  is  made 
that  the  discriminal  dispersions  are  equal;  if  a.  =  a,  the  equation 
reduces  to: 


40 


R  .  -  R,  =  z . .  o  ?J~2~ 

J    k    Jk  j  v 

and  if  the  unit  of  the  scale  is  taken  as  o~\/  2  then  the  equation 
reduces  to: 

R.  -  R.  =  z., 

J    k    jk 

Guilford  points  out  that  it  is  not  necessary  to  assume  zero  correl- 
ation in  Case  V,  only  equal  correlation  for  all  Dairs  and  the  unit  of 
separation  would  become  a7\J  2{1  -  r)  and  the  relationship  R-  -  R^  =  z-^ 
still  holds,  this  case  is  designated  Case  Va.  The  risk  involved  in 
making  any  of  these  assumptions  is  snail  as  a  statistical  test  is  made 
on  the  validity  of  the  assumptions. 

This  technique  was  used  in  the  analysis  of  the  entire  data  set 
gathered  for  the  junkyard  experiment.   In  effect  the  attribute  being 
scaled  was  the  percent  of  screening  and  was  represented  by  five  stimuli. 
The  number  of  pairs  for  'n'  stimuli  was  n(n  -  l)/2  and  with  n  =  5,  there 
were  10  pairs.  There  were  a  nu,nber  of  responses  to  each  pair  which  in 
effect  formed  a  matrix  of  raw  frequencies  for  the  number  of  times  each 
stimulus  was  preferred  to  each  other  stimulus  by  the  entire  sample  oroup. 
This  was  transformed  into  a  proportion  matrix,  Table  1.  The  additional 
assumption  that  the  proportion  for  the  comparison  of  a  stimulus  with 
itself  is  0.500  was  made,  thus  the  matrix  was  completed  as  the  remaining 
positions  were  completed  by  subtraction  from  1.000  for  the  symmetrically 
opposite  positions  in  the  matrix. 

The  initial  solution  was  made  assuming  the  experimental  model  for 
Case  V.  Starting  with  the  proportions  from  the  'P'  matrix,  and  using 
a  table  of  deviates  for  a  normal  distribution,  a  corresponding  'Z'  matrix 
was  created,  as  illustrated  in  Table  2.  Each  deviate  represented  an 
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TABLE  1.   PROPORTION  MATRIX  --  SHOWING  PROPORTION  OF  TIMES  EACH  STIMULUS 
AT  THE  TOP  WAS  JUDGED  GREATER  THAN  EACH  STIMULUS  AT  THE  SIDE. 


S00 

b00 

S20 

S40 

S60 

S80 

.5000 

.8211 

.8526 

.7474 

.8105 

s20 

.1789 

.5000 

.6947 

.3158 

.5895 

b40 

.1474 

.3053 

.5000 

.1579 

.4737 

S60 

.2526 

.6842 

.8421 

.5000 

.6105 

s 

80 

.1895 

.4105 

.5263 

.3895 

.5000 

S   =  junkyard  stimulus  with 
uu   0%  screening 


TABLE  2.  SCALE  SEPARATION  MATRIX 


ASSUMING  CASE  V. 


Z  = 


soo 

S00 

S20 

S40 

S60 

S80 

0.0000 

0.9194 

1.0478 

0.6662 

0.8798 

s20 

-0.9194 

0.0000 

0.5093 

-0.4795 

0.2262 

S40 

-1.0478 

-0.5093 

0.0000 

01.0031 

-0.0660 

S60 

-0.6662 

0.4795 

1.0031 

0.0000 

0.2807 

S80 

-0.8798 

-0.2262 

0.0660 

-0.2807 

0.0000 

:Jk 


-0.7026 


0.0000 


0.1327 


0.8353 


0.5253 


1.2279 


-0.2194 


0.4832 


0.2641 
0.9668 


Snn  =  junkyard  stimulus  with 


00 


0%   screening 


M    =  mean  of  the  column 
Zjk 


R-  =  adjusted  to  all  positive  values 
from  means 
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estimate  of  the  distance  R.  -  R,  ;  by  averaging  the  values  for  each 

J    K 

column  a  mean  estimate  of  the  scale  separation  was  found  which  was  des- 
ignated M,  .  In  order  to  eliminate  the  neoative  sign  the  value  of  the 
smallest  mean  was  added  to  all  of  the  means,  thus  arriving  at  the  scale 
represented  by  R  . 

The  unit  of  the  R.  scale  is  equal  to  o  ~\J  2  for  Case  V  or 
c.~\/2(l  -  r)  for  Case  Va.  If  the  diseriminal  dispersions  are  not 
equal  for  each  pair,  then  the  unit  for  the  means  is  an  average  of  them 
all.  Guilford  points  out  that  this  procedure  is  essentially  a  least- 
squares  solution.  He  also  adds  the  cautioning  note  that  when  the  ore- 
portions  are  extreme,  the  scale  derived  from  them  may  be  in  error.   It 
is  common  practice  to  use  only  proportions  in  the  range  0.023  to  0.977. 
While  such  a  procedure  may  result  in  vacancies  "in  the  'Z'  matrix,  such 
was  not  the  case  in  this  particular  problem  --  if  this  does  occur  a 
procedure  is  available  that  takes  account  of  the  vacancies.  The  computer 
program  prepared  for  this  analysis  has  this  feature  in  it,  and  allows 
the  user  to  select  the  range  of  proportions  acceptable  for  use  in  the 
problem.   In  studying  some  of  the  subgroupings  used  for  the  raw  data, 
this  range  was  varied  but  the  best  results  were  obtained  using  the  above 
mentioned  range.   In  some  of  these  instances,  vacancies  did  occur  in 
cells  in  the  'Z'  matrix.  The  procedure  used  to  take  these  into  account 
involves  determining  the  mean  using  only  the  cells  that  have  entries 
and  averaging  by  only  the  number  of  cells  that  are   used. 

A  test  of  internal  consistency  consists  of  trying  to  reproduce  the 
original  judgements  from  the  scaling  model  and  then  testing  the  differ- 
ence when  compared  to  the  observed  proportions.  To  do  so  a  Z'  matrix 
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is  created  containing  the  expected  scale  separations;  this  is  done  by 
using  the  R.  scale  and  making  all  possible  subtractions  of  pairs  to  arrive 
at  the  matrix.   From  the  expected  scale  separations  the  expected  propor- 
tions are  found  by  using  a  table  of  proportions  for  a  normal  distribution; 
these  then  make  the  matrix  P'.  The  procedure  for  comparing  these  pro- 
portions to  the  observed  proportions  uses  an  arcsine  transformation  to 
create  the  statistic  0,  this  is  done  to  correct  for  the  non-normality 
of  the  distribution  of  proportions  in  the  region  close  to  1.00  and  gives 
a  resulting  statistic  having  a  normal  distribution.  This  is  illustrated 
by  the  following  equations: 

0  =  arcsine  P 

0'=  arcsine  P' 
where  0  and  0'  are   expressed  in  degrees.  The  resulting  test  for  inter- 
nal consistency  may  now  be  expressed  as: 

x2  =  ^£(0  -  0')2 

where  N  =  number  of  judgements  per  stimulus  pair.  This  may  be  interpre- 
tated  as  the  usual  ' chi  square'  distribution  where  the  degrees  of  free- 
dom found  by: 

df  =  (n  -  l)(n  -  2) 
2 

where  n  =  number  of  stimuli. 

For  the  junkyard  data  set,  the  chi  square  was  found  to  be  14.26 
with  6  degrees  of  freedom.  Checking  this  against  the  chi  Square  table 
it  was  found  non-significant  beyond  the  0.01  level. 

The  conclusion  drawn  from  this  analysis  is  that  the  assumption  of 
Case  V  is  probably  not  valid,  the  causes  of  this  could  include  a  lack  of 
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normality,  lack  of  unidimensionality  or  unequal  standard  deviations. 
The  next  step  was  to  apply  the  assumptions  of  Case  III  to  see  if  the 
scaling  could  be  improved.   For  the  Case  III  solution  an  approximation 
must  be  made  for  estimating  the  standard  deviations  of  the  stimuli. 
This  is  done  by  using  the  relationship: 


a .  =  c 
Zj 

where:  o.  =  the  standard  deviation  for  the 
J   dispersion  of  stimulus  s. 

V,  =  variance  of  deviates  z.,  in  each 
j   column  of  the  Z  matrixJ  from  the 
column  mean  M 

jk 


and  c'  is  estimated  by  the  relationship: 


c  -   n 


3 


where:  n  =  number  of  stimuli 
In  the  solution  assuminn  Case  III  the  estimate  is 


J    k    Jkv  j     k 
where  a-  and  a.    are  estimates  of  the  standard  deviations  associated 

J  ^ 

with  stimulus  s-  and  s, ,  respectively.   From  this  point  the  procedure 
j      k 

is  as  for  the  solution  under  the  assumption  of  Case  V,  the  difference 

being  the  estimate  is  now  z.,~\/a.2  +  a,  2      in  place  of  z.,  .  The  result- 

jk  v  j     k  jk 

ing  Z  matrix  for  the  junkyard  data  is  illustrated  in  Table  3.   In  a 

similar  manner  both  the  scales  NU    and  R   were  obtained  from  the  Z- 

3zjk     3j  3 

matrix. 


TABLE  3.  SCALE  SEPARATION  MATRIX  Z3  ASSUMING  CASE  III 
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soo 

00 

J20 

S40 

S60 

'80 

0.0000 

1.3265 

1.6285 

0.9321 

1.7820 

S2C 

-1.3265 

0.0000 

0.5710 

-0.4285 

0.3880 

c 

40 

-1.6285 

-0.5710 

0.0000 

-1.0675 

-0.1195 

S60 

-0.9321 

0.4285 

1.0675 

0.0000 

0.4713 

s80 

-1.7820 

-0.3880 

0.1195 

-0.4713 

0.0000 

s, 

-1.1338 

0.1592 

0.5773 

-0.2070 

0.5044 

R3. 

0.0000 

1.2930 

1.8111 

0.9268 

1.6382 

Snn  =  junkyard  stimulus  with 


0%  screen in~ 
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The  test  for  internal  consistency  is  again  similar  to  that  used  in 
the  Case  V  analysis;  however,  the  relationship  now  bee- 

R,  -  R,. 


z 


K 


These  values  are  transformed  into  o'   values  in  the  same  manner  as  for 
Case  V  and  the  relationship: 

v2  =  N 

8211'0   °  3' 

is  used  to  evaluate  the  chi      .  The  associated  decree;,  of  freedom 

are   now  found  by: 

df  =  (n  -  lUn  -  fll 
2 

For  this  data  set,  the  chi  square  was  found  to  be  3.96  with  2 
degrees  of  freedom.  Checking  this  against  the  chi  scuare  table  it  was 
found  non-significant  beyond  the  0.15  level.  The  drop  in  the  chi  square 
is  numerically  large  in  going  fror  the  Case  V  to  the  Case  III  solution 
and  there  is  some  chance  in  the  scale  values  for  these  stimuli.  Guilford 
recommends  using  the  0.01  level  for  testing  hypotheses  in  this  solution 
technique,  however  the  marked  improvement  in  this  case  seems  to  warrent 
the  application  of  the  Case  III  model.  The  correlation  between  the  two 
scales  was  0.958  (R)  for  linear  correlation. 

There  is  nothing  about  the  data  for  a  pair  comparison  solution  that 
will  aid  in  directly  locating  a  psychologically  meaningful  zero  point. 
To  accomplish  this  objective  the  attribute  being  studied  was  also  used 
in  a  direct  scaling  orocedure  involving  dichotomous  judgements.  These 
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judgements  were  essentially  those  of  "liking"  or   "disliking"  the  st 
The  same  set  of  stimuli  .2nd  the  same  subjects  were  used  in  this  procedure, 
with  the  stimuli  bein  presented  to  the  subjects  one  at  a  time  for  their 
judgement.  From  these  iud  e'  ent-  the  proportion  of  judgements  that  were 
favorable  was  used  and  their  "corresponding  deviate:  -ere  found  fror  5 
nor-al  distribution  table.  These  deviates  are  labeled  'a.'  in  Table  4. 
The  scaling  procedure  assured  that  the  discriminal  dispersion  was  normal 
for  each  stimulus.  The  a.  values  ray  be  thoucht  of  as  representing 
distances  from  an  indifference  ^oint  that  separates  likin  fror  disliking 
on  the  preference  scale;  it  is  expected  that  these  a.  values  ere   lir 
]y   related  and  highly  correlated  with  the  scale  values  fcund 
comparisons.  This  was  tested  b\  linear  regression  analysis  with  a  re- 
sulting correlation  coefficient  of  0.9546  (R  =  0.9113)  bein:  +~ound, 
thus  substantiatin:  the  validity  of  the  assumptions  stated  previously. 


The  correspondin  value  on  the  '■'-,,  scale  f 


:ru^d  by  the 


3z '"'  -j 

use  of  the  recession  equation  ro  this  test;  the  stii  uli  were  then 

shifted  en  the  M_  scale  in  such  a  way  that  zero  would  represent  indif- 
3z 

ference,  the  resulting  scale  was  labeled  R  end  is  shown  in  Table  4. 

TABLE  4.  SCALE  VALUES  DERIVED  FROM  ABSOLUTE  SCALING  OF  STIMULI  AND  A 
LINEAR  TRANSFORMATION  OF  PAIR-COMPARISONS  SCALE  VALUES,  CASE 
III. 


\ 

a  . 
3 

p 
vc 

S00 

S20 

s40 

^60 

s80 

-1.9808 
-2.0284 

-1.1219 
-0.7354 

-0.1800 
-0.2173 

-1.0676 
-1.1016 

-0.4972 
-0.3902 

Sqq  =  junkyard  stimulus  with 
0%  screening 
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Successive  C^teyries 

An  experimental  procedure  based  uoon  the  application  of  the  "Law 
of  Categorical  Judgements"  is  known  as  the  'method  cf  successive  cate- 
gories.' The  development  of  the  theory  and  the  experimental  models  is 
omitted  here,  but  may  be  found  in  both  Torgerson  (39)  ;nd  Guilford  (16) 
if  the  reader  is  interested  in  pursuing  the  details.  The  particular 
application  used  for  the  billboard  study  is  covered  in  detail  here, 
following  the  basic  outline  az   given  by  Guilford.  Computer  programs  for 
the  actual  analysis  were  developed  on  the  bases  of  this  outline  and  are 
presented  in  Appendix  C. 

The  experimental  procedure  used  basically  consisted  of  judging 
each  of  a  number  of  stimuli  as  beloncin-  in  one  of  a  limited  number  cf 
categories  differing  quantitatively  alone  a  defined  continuum.  The 
categories  used  were  not  assured  to  be  equal  intervals  on  a  continuum 
out  they  were  assumed  to  be  in  the  correct  rank  order.  Their  bounderies 
were  assured  to  be  stable  except  for  sampling  errors.  The  analytical 
procedure  used  estimated  the  values  cf  these  category  limits,  along  the 
psychological  continuum,  and  from  these  reference  values  derived 
interval -scaling  measurements  of  the  stimuli. 

xhe  critical  assumption  in  this  procedure  was  that  the  distribution 
of  responses  to  a  stimulus  is  normal  on  the  psychological  continuum. 
The  scaling  procedure  began  with  the  cumulative  frequency  matrix  of  the 
billboard  data  (Table  5).  This  matrix  was  created  by  ascertaining  the 
frequency  with  which  each  stimulus  was  placed  in  each  category,  then  by 
transforming  these  frequencies  to  cumulative  proportions.  The  cumulative 
proportions  were  taken  to  represent  the  areas  under  a  unit  normal 
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distribution.  This  procedure  led  to  a  'Z'  matrix  (Table  6),  each  element 
of  which  is  represented  by  z-  where  i  stands  for  the  stimulus  and  k  for 
the  category  involved. 

Each  z-.  element  may  be  thought  of  as  a  measurement  of  the  distance 
of  the.  upper  limit  of  tne  category  k  from  the  mean  of  the  stimulus  i. 
Due  to  differences  in  means  and  in  standard  deviations,  the  deviates  in 
any  one  column  are  net  equal,  rather  each  represents  an  estimate  and 
scale  with  its  own  unit  and  origin.  However,  from  these  estimates  it 
was  possible  to  evaluate  all  of  the  bounderies  between  categories  except 
the  lower  limit  of  the  first  categor  and  the  upper  limit  of  the  last 
category,  as  the  proportions  for  these  are  0  and  1  respectively  and 
which  have  corresponding  deviates  that  are  infinite. 

Guilford  points  cut  that  some  researchers  advise  against  using 
deviates  corresponding  to  proportions  outside  the  range  of  0.05  to  0.95 
but  that  others,  himself  included,  have  sucessfully  used  proportions  as 
low  as  0.01.  The  reason  behind  such  a  practice  nay  be  better  seen  in 
the  discussion  of  testing  for  internal  consistency;  in  this  investigation 
several  limiting  ranges  of  proportions  were  studied  and  the  range  used 
in  the  f i  nal  analysis  was  0.01  to  0.99.  The  computer  programs  used 
allow  the  user  to  select  the  desired  range.  The  results  from  the  anal- 
ysis using  a  more  restrictive  range  proved  to  be  the  same  and  were  almost 
perfectly  correlated  with  the  results  used. 

The  analytical  procedure  began  with  the  Z  matrix  and  an  initial 
assumption  of  equality  of  dispersions  for  the  various  stimuli.  The 
possibility  of  a  vacant  cell  in  the  Z  matrix  due  to  a  proportion  being 
outside  the  acceptable  range  precluded  the  most  direct  possible  approach 
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in  the  treatment  of  the  deviates;  rather  it  was  necessary  to  determine 
estimates  of  the  category  widths  by  subtracting  the  deviates  by  pairs 
down  adjoining  columns.  This  led  to  a  matrix  of  mean  separations  as 
illustrated  in  Table  7.  The  means  r  :  each  column  era   average  estimates 
of  the  category  widths  and  are  denoted  in  Table  8  as  the  w  scale.   It 
will  be  noted  that  sore  cells  in  this  matrix  are   blank  and  see  are  zero; 
the  blanks  are   net  included  in  the  determination  o'  the  mean  widths  but 
the  zero  cells  ere.      Cumulating  these  estimates  of  the  interval  widths 
gave  scale  values  for  the  limits  of  the  categories  on  an  interval  scale; 

this  scale  is  denoted  as  L  in  Table  8.  These  values  apDly  to  the  upper 

c  ■  " 

limits  of  the  categories;  fro:"'  then  the  mid-point  was  esti  ated  for  the 
categories  by  using  the  means  of  successive  pairs  of  limits  and  by 
assuming  the  lower  limit  of  the  first  category  to  be  equal  to  zero. 
These  mid-points  are  denoted  as  M  in  Table  8;  they  are  more  represent- 
ative of  the  categories  than  are  the  limits. 

The  M  scale  is  an  interval  scale  with  an  arbitrary  zero  point 
located  at  the  boundary  between  categories  1  and  2.  However,  the  cat- 
egories used  represent  a  bipolar  scale  with  a  meaningfully  located  zero 
noint  supposedly  located  at  the  mid-point  of  category  6.  By  subtracting 
the  value  of  this  point  from  all  the  scale  values  on  the  M  scale  it  was 
possible  to  create  a  scale,  designated  the  Ac  scale  in  Table  8,  that 
has  a  meaningfully  located  zero  ooint  in  terms  of  the  categories  used. 

The  stimuli  may  now  have  numerical  values  assigned  to  them,  based 
upon  the  category  scales  previously  developed.  However,  there  are 
several  limitations  in  the  procedure  as  some  of  the  distributions  are 
truncated  thereby  making  estimates  of  the  means  for  the  stimuli 


53 


1 

l 

1 

i 

i 

l 

1 

i 

1 

oo 

r- 

<* 

o 

X) 

CD 

t~~- 

r' 

■  r. 

1 — 

n 

O 

O 

i_n 

CO 

co  ' 

CM 

i 

1 

1 

— 

CD 

CD 

co 

o 

o 

o 

CD 

O 

CM 

CT 

CO 

=d 

IX) 

oo 

LD 

L.O 

co 

r-  . 

-1 

COO 

CO 

1 — 

cr> 

O 

LD 

CO 

O 

IX) 

r-- 

1 

"3- 

<— 

'. 

c 

•— 

CD 

o 

o 

CD 

co 

OO 

r  . 

i-^ 

00 

o 

CT) 

r^ 

O 

<r> 

<3- 

iO 

IO 

i — 

CO 

o 

00 

■* 

00 

CM 

M 

CM 

CM 

*d- 

CM 

CJ 

CM 

CM 

O 

3 

t  3 

C 

O 

C 

a 

O 

O 

, 

CD 

CO 

cn 

_ 

O 

IX) 

C30 

IX) 

CT: 

at 

•* 

<3 

i  n 

OO 

CT 

o 

CO 

LO 

r-*. 

•r— 

r-- 

ro 

== 

l_T) 

*3 

^ 

"3- 

=0 

«d 

■ — 

s- 

o 
a> 

O 

co 

c 

C 

o 

CO 

o 

co 

CD 

4-> 

rC 

i — 

1 — 

«3 

«d 

CM 

oo 

un 

«tf- 

^3" 

CD 

COO 

oo 

«*■ 

a 

>=a- 

Lf) 

«=»- 

CM 

CM 

CO 

CM 

CM 

.-j 

■* 

=d 

OO 

-J 

i — 

t — 

QJ 

> 

O 

o 

c 

CD 

o 

O 

C  ! 

O 

O 

to 

a; 

o> 

('•- 

oo 

co 

en 

CNJ 

CO 

o 

co 

t_> 

CO 

CO 

>d 

■o 

r-- 

'-J- 

ro 

CO 

i — 

o 

lt> 

UD 

CO 

IX] 

LO 

L.O 

■3 

^r 

CM 

=3- 

rs 

oo 

c 

o 

O 

O 

C 

c  • 

o 

O 

o 

CD 

^_ 

IX) 

U3 

CO 

pr 

«tf 

en 

CO 

CO 

CO 

o 

r — 

rr 

•o 

CM 

<3- 

1 — 

o  -.■ 

CO 

• 

«* 

<3 

OO 

co 

■^ 

CD 

o 

O 

CD 

o 

CO 

CD 

CD 

«=r 

0  J 

■^r 

00 

en 

r-. 

CO' 

Cvi 

*3- 

<d- 

'O 

r- 

^J- 

co 

O 

t\ 

r-~ 

co 

oo 

CT> 

IX 

1X3 

o 

r^ 

LD 

r~~ 

LO 

oo 

O 

o 

O 

o 

~ 

o 

CO 

CO 

o 

r-T 

CO 

oo 

CM 

CO 

LO) 

CM 

(DO 

, — 

r- 

o 

r-. 

-J 

oo 

CO 

OO 

CM 

1 

ur> 

CO 

n 

LO 

«* 

IX) 

■vJ 

^ 

c 

CO 

o 

O 

o 

CO"' 

CO 

o 

- 

1                1                1               1                1                1                1                1                1 

c 

n 

3 

3 

i — 

CM 

ro 

«d- 

LT) 

<X) 

r^. 

CO 

OO 

4 

J 

54 


ID 

o 


- 

CO 

a- 

r-~. 

1 — 

CO 

CM 

o 

co 

o 

GO 

r^~ 

CD 

^t 

CO 

1 

Ol 

a 

en 

o 

-.i 

o 

r-» 

en 

i~- 

*X) 

CM 

I— 

O 

co 

m 

■— 

co 

r~~- 

.  j 

0 

<-Q 

oo 

o 

• 

00 

CJ 

en 

00 

UD 

C 

CM 

CM 

O 

en 

en 

Cn 

r^- 

a' 

. — 

•  Cj 

"' 

«d- 

■j- 

r-~ 

«3" 

UD 

<=f 

00 

(V 

O 

CM 

CM 

CD 

+-> 

a- 

"vf 

CD 

CM 

O 

(-3 

l-»- 

IX) 

i — 

O 

<XJ 

CM 

CM 

r-  - 

CD 

cl> 

■,- 

o 

CM 

CM 

CD 

0) 

J 

O 

LT) 

r^ 

o 

IX) 

r^ 

«* 

u 

ID 

■=3- 

cn 

r~- 

CO 

'- 

1 

r" 

CD 

MD 

^d- 

r_ 

F 

_j 

r— 

CO 

CO 

"Sj- 

n 

IX) 

CO 

r^- 

o 



■— 

0 

CM 

oc 

r~-^ 

IX) 

o 

«* 

C". 

1 — 

co 

r~~ 

r- 

r--. 

CO 

CD 

-— 

: 

-— 

<J3 

'.O 

CO 

Cn 

«* 

>* 

CM 

CO 

C\J 

"=J- 

^t 

CM 

CO 

o 

o 

O 

1 

- 

yi 

1) 

o 

<_) 

0 

s 

1 

2T 

<£ 

■D 

J 

' 

55 


inaccurate.  The  procedure  used  here  estimated  the  scale  value  of  each 

stimulus  by  using  the  median  of  its  associated  freauency  distribution  on 

the  L  scale.  These  values  were  interpolated  from  the  deviate  matrix, 
c 

Table-  6,  and  are  given  in  the  second  column  in  Table  8.  The  value  used 
corresponds  to  the  scale  position  of  the  0.500  proportion  or  zero  devi- 
ate for  each  stimulus  frequency  distribution. 

Direct  evaluation  of  the  dispersion  of  the  frequency  distribution 
-for  each  stimulus  was  not  possible  as  the  two  terminal  categories  had  no 
assigned  values  and  due  to  the  additional  problem  of  truncation.  By  a 
regression  of  the  deviates  for  each  stimulus  upon  the  category  limits  or 
Lc  scale,  however,  it  was  oossible  to  estimate  the  standard  deviation 
for  the  stimuli  on  the  psychological  scale. 

The  ratio  of  a,  /a.  aave  the  slope  of  the  linear  reoression  line 
zj  L 

for  a  particular  stimulus  on  the  L_  scale.  Such  values  indicated  the 
degree  o*  agreement  of  opinion  about  a  particular  stimulus;  they  are 

labeled  o-   in  Table  9.  A  statistical  test  of  the  homogeneity  of  these 

j 

variances  may  be  made  by  applying  Bartlett's  Test  for  Homogeneity  of 
Variance  (29). 

The  obtained  values  for  the  stimuli  were  adjusted  to  a  scale  having 
a  common  meaningfully  located  zero  point;  this  was  done  by  subtracting 
the  value  of  the  midpoint  for  the  category  that  represented  indifference 
from  each  of  the  medians.  The  result  gave  a  scale  value  for  each  stim- 
ulus on  a  common  scale,  designated  the  A,-  scale  in  Table  9. 

This  scale  was  transformed  into  one  havinq  a  given  standard  devi- 
ation so  that  all  scales  derived  would  indeed  be  common  and  thus  could 
be  directly  compared:  the  standard  deviation  chosen  for  this  purpose 


TABLE  9.   INTERPOLATED  MEDIANS  AND  TRANSFORMED  SCALE  VALUES. 
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Stimulus 

Median 

AJ 

Rc      . 

1 

2.4674 

0.3542 

2.8863 

2 

2.4297 

0.3T65 

2.5791 

3 

2.4501 

0.3369 

2.7455 

4 

2.0961 

-0.0171 

-0.1394 

5 

1.8736 

-0.2396 

-1.9522 

6 

1.7518 

-0.3613 

-2.9444 

7 

0.9574 

-1.1558 

-9.4179 

8 

0.7421 

-1.3710 

-11.1720 

9 

0.9244 

-1.1888 

-9.6868 
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was  4.0.  The  transformation  was  nade  by  multiplying  each  A^  value  by 
the  ratio  4/ofl  ,  where  o„  is  the  standard  deviation  of  the  A-  scale 
previously  arrived  at;  the  results  are  denoted  as  the  R  scale  in  Table 


A  statistical  test  of  internal  consistency  was  then  >-ade;  such  a 
test  is  constructed  similarly  to  the  test  described  for  the  Pair  Cc 
isons  method.  The  expected  deviates  are  found  by  subtracting  each  cate- 
gory limit  from  the  median  for  each  stimulus.  The  expected  proportions 
matrix  may  then  be  created  by  -determining  the  corresponding  ordinate 
from  a  norral  distribution  table  of  deviates  and  ordi nates.  The  tech- 
nique is  then  the  sa.   as  that  used  for  the  Pair  Comparison  case,  the 
proportions  are  transformed  by  an  arcsine  function  into  angular  values, 
then  the  expression 

x»-^(e-e')J 

y  be  evaluated.  The 

number  of  degrees  of  freedom  associated  with  this  expression  is  found  by 

df  =  a(b  -  1)  -  (a  +  (b  -  2)) 

where:  a  =  number  of  stimuli 

b  =  number  of  categories 

This  orocedure  leads  to  decrees  of  freedom  outside  the  range  of 
most  standard  statistical  tables  but  the  expected  chi  square  may  be  est- 
imated bv  the  expression: 


"V^X*"*  N(0,  1)  +  "V2n  -  ]  * 


*  From  "Statistical  Tables  for  Biological  Agriculture  and  Medical 
Research"  by  Fisher  and  Yates. 
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.vhere:     N(0,    1;   =  deviate   for  a  unit-normal 
distribution  at  the  same 
confidence  level 

n  =  decrees  of  freedom 

An  additional  quanitative  check  was  made  on  the  internal  consistency 

by  finding  the  average  absolute  value  of  the  discrepancies  between  the 

corresponding  cJls  of  the  two  orocortion  matrixes.  The  results  of  these 

various  checks  on  the  billboard  data  are  -m'ven  below: 

Bartlett's  x2  =  16.2550  with  8  degrees  of  freedom 

Internal  Consistency  x2  =  158.4159  with  72  degrees 

of  freedom 

Mean  Discrepancy  =  0.02134 

The  test  for  internal  consistency  gave  a  fairU  good  value  for  the 
mean  discrepancy  with  the  averace  being  only  2.18  percent;  however,  the 
X2  was  significant  beyond  the  0.99  level  orobably  indicating  that  one  or 
more  of  the  initial  assumptions  were  in  error  --  ^robabl*'  the  assumption 
of  normality  of  the  distributions  or  of  equivalence  of  dispersions. 
Bartlett's  Test  gave  a  x2  significant  beyond  the  0.95  level  indicating 
that  the  assumption  of  equivalence  of  variances  is  probably  in  error. 

In  order  to  correct  the  scale  values  for  this  lack  of  hoi   eneity 
in  the  variances  the  following  expression  was  used: 


a  -i 


J    L    J  z. 
J 


where:    M.  =  revised  estimate  of  the  median 
-1   for  stimulus  j 

M.  =  mean  of  L  scale 

Mz .  =  mean  of  the  frequency  distribut- 
3   ion  of  the  deviates  for  stimulus  j 
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These  value3  ere  labeled  M.  and  M   in  Table  10.  This  scale  was  again 

adjusted  so  as  to  have  a  meaningfully  located  zero  point  by  subtracting 

the  scale  value  for  the  i  idpoint  of  category  6,  the  category  inferring 

indifference,  from  the  scale  ■/allies;  the  results  are  shown  in  Table  10 

under  the  heading  A.;  .  This  scale  was  transferred  to  a  c^:  ;  en  scale 

having  a  standard  deviation  of  4  by  the  method  previously  described;  this 

scale  is  labeled  R_  in  Table  10. 
c 

uter  Proarams 


Computer  programs  were  developed,  as  part  of  this  investigation, 
that  would  perform  the  analysis  for  both  techniques  discussed  --  pair 
comparisons  and  successive  categories.  While  these  programs  were  spec- 
ifically designed  for  application  in  this  nrcject,  the  uncertain  nature 
of  the  analysis  meant  that  r"cst  of  the  aspects  and  options  of  both  tech- 
niques needed  tc  be  included  in  the       5  as  there  was  so  e  possibility 
that  each  option  might  be  required.  The  entire  group  of  sub  ro  rams  has 
been  combined  into  one  main  program  in  order  to  rake  rest  efficient  use 
of  sore  of  the  features  required  by  each  technique,  such  as  the  deter- 
mination of  normal  curve  deviates.  These  programs  were  written  in 
FORTRAN  IV  and  are  designed  to  run  on  m   IBM  7094,  IBM  350  or  CDC  5500 
with  only  the  machine  control  cards  as  required  by  each  machine  needin- 
to  be  changed.  In  ^act  all  three  types  of  machines  were  used  at  one 
point' or  another  in  this  project. 

The  complete  listing  of  the  programs  is  included  in  Aooendix  C  alone 
with  a  complete  Systems  Flow  Chart  for  the  programs.  User  documentation 
is  else  provided. 

The  output  of  the  programs  includes  the  proportion  matrix  for  the 
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data  being  analyzed,  and  all  desired  scales  as  well  as  the  resulting 
statistics  used  for  testing  internal  consistency  and  homogeneity  of 
variance. 

Analysis  of  Junkyard  Screeninn  Data 


n  1     of  the  response  data  collected  for  the  junkyard  screening 
portion  of  this  investigation,  for  the  entire  group  of  participants,' 
gave  a  y2   test  of  internal  consistency  for  the  Case  V  solution  that  was 
significant  beyond  the  0.95  level  while  the  test  assuming  Case  III  was 
not  significant  beyond  the  0.85  level,  thus  indicating  the  assumptions 
of  the  Case  III  scaling  model  may  be  used  with  this  data.  The  relation- 
ship found  by  linear  regression  between  the  scale  values  by  pair  compar- 
isons and  the  scale  values  by  absolute  scaling  yielded  the  relationship 
used  for  establishing  a  scale  with  a  meaningfully  located  zero  point. 
Figure  3  illustrates  the  relationship  found  between  the  scale  values 
established  by  the  two  techniques  which  may  be  expressed  as: 

Mo  =  0. 92280a s  +  0.89456 
°z         J 

This  relationship  had  a  correlation  coefficient  of  0.9545  or  P.2  value  of 
0.9113.  Using  the  resulting  R  scale,  the  psychological  scale  with  a 
meaningfully  located  zero  point,  the  relationship  to  the  previously 
measured  physical  scale  of  oercent  screening  was  examined;  the  resulting 
relationship  is  shown  in  Figure  4.  This  relationship  had  a  correlation 
coefficient  of  0.640  and  may  be  exrressed  as: 
Rc  -  0.01455d  -  1.47662 

where:  d  =  percent  screening 
The  pict  of  the  points  indicates  the  nature  of  the  problem  arising 
in  this  analysis.  The  lack  of  fit,  when  relating  the  scale  values  to  the 
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percent  screening  scale,  is  apparent  from  the  lev;  correlation  coefficient 
and  is  visibly  confirmed  in  the  plot,  Figure  4. 

The  strong  test  result  for  internal  consistency,  coupled  with  the 
poor  fit  to  the  physical  scale  indicates  that  while  the  participants 
were  in  agreement,  and  pave  consistent  judgements,  these  judgements  we 
not  based  entirely  u^on  the  attribute  being  scaled. 

The  junkyard  film  suffered  from  a  lack  of  suitable  sites  for 
filming,  particularly  in  terms  of  coverage  of  the  comnlete  range  of 
screening.  A  site  with  100  nercent  screening  was  not  used  as  such  a 
site  would  not  be  identifiable  in  the  film  as  a  junkyard;  rather  it  was 
hored  inferences  about  the  effect  of  100  percent  screening  could  be  made 
from  the  analysis  of  the  other  junkyards.  The  sites  actually  selected 
were  chosen  to  represent  points  approximately  equally  spaced  throughout 
the  range  of  percent  screening  studied,  0  -  80  percent.  The  sites 
filmed  represented  the  best  choices  possible  for  the  combination  of 
criteria  used  in  the  selection  process;  however,  the  sites  used  were  far 
from  ideal.  The  primary  objective  was  to  depict  varying  percentaces  of 
screening  by  vegetation,  but  as  the  only  sites  found  were  screened  by 
naturally  occurring  vegetation,  as  opposed  to  designed  plantings,  they 
appeared  less  than  perfect  for  this  purpose.  For  several  of  the  sites 
the  presence  of  adjacent  features  detracted  somewhat  from  the  suitability 
of  the  films.  It  was  anticipated  that  this  would  not  present  a  problem 
to  the  viewer;  the  results,  however,  may  indicate  that  this  was  not 
true  and  that  it  was  a  nroblem  for  the  viewer! 

The  nature  of  a  Pair  comparison  experiment  --  the  fact  that  the 
size  of  the  experiment  increases  rapidly  as  additional  stimuli  are  used, 
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led  tc  the  use  of  a  smell  number  of  stimuli,.  As  each  stimulus  required 
approximately  3o  seconds  of  projection  time,  an  increase  in  the  number 
of  stimuli  from  5  to  6  would  add  6  minutes  to  the  viewing  time  and  an 
increase  to  7  stimuli  would  add  13  minutes,  thereby  almost  doubling  the 
time  needed  to  conduct  the  experiment.  As  the  intention  was  to  use  the 
film  in  presentations  tc  groups  with  a  lii  ited  amount  of  time  available 
for  taking  part  in  the  investigation,  it  was  necessary  to  limit  the 
runninn  time  to  that  required  for  5  stimuli.  This  limited  number  of 
stimuli  may  also  be  a  cause  of  the  apparent  lack  cf  fit  to  the  physical 
scale.  There  is  also  a  possibility  that  the  attribute  heir,-  scaled  is 
not  unidimensional ,  this  was  not  possible  to  investigate  in  this  project. 

The  results  indicated  thus  far  are  for  the  analysis  of  the  data 
gathered  considering  all  the  participants  as  one  grouo.  The  participants 
were  grouped  by  several  measures  of  socio-economic  factors,  on  the  bases 
of  other  information  they  provided,  but  the  resulting  scales  were  not 
different  from  the  one  for  the  entire  group;  there  was  no  improvement  in 
fit  and  none  of  the  groupings  showed  any  improvement  in  internal  consis- 
tency. 

This  situation  may  be  partly  due  to  the  size  of  the  sample  included 
in  this  analysis,  110  persons,  which  led  to  fairly  small  subgroupings; 
the  results  for  the  total  group  do  indicate  that  not  much  improvement 
could  be  expected  even  if  the  sample  was  increased.  The  major  problem 
apparently  is  the  stimuli  used,  they  do  not  well  enough  represent  the 
attribute'  being  scaled  --  particularly  on  a  unidimensional  scale. 
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Analysis  of  Billboard  Density  Film  Data 
The  initial  analysis,  made  with  the  response  data  for  all  210  indi- 
viduals grouped  into  one  sample,  resulted  in  a  x2  test  of  internal  con- 
sistency that  was  not  significant  beyond  the  0.99  level.  This  indicated 
that,  for  the  sample  considered  this  way,  it  was  necessary  to  adjust  the 
scale  to  account  for  the  differences  caused  by  unequal  variances  and 
deviations  from  normality  in  .the  distributions  of  responses.  Examination 
of  the  response  data  at  this  point  indicated  the  exi stance  of  two  other 
probable  causes  of  this  lack  of  consistency.  As  a  result  one  stimulus 
was  discarded  from  the  analysis  on  the  basis  of  a  poorer  quality  of 
photography  than  the  remaining  stimuli.  This  particular  film  section 
did  not  seem  to  adequately  represent  the  billboard  density  associated 
with  it;  two  other  stimuli  were  also  discarded  from  further  analysis, 
these  had  initially  been  included  as  an  attemnt  to  extend  the  physical 
scale  of  density  on  the  high  end  and  bridge  the  lack  of  intervening 
stimuli . 

The  analysis  of  the  revised  data  set  then  gave  a  test  of  internal 
consistency  that  was  not  significant  beyond  the  0.85  level,  and  in  a 
test  for  homogeneity  of  variance  (equality  of  dispersions)  the  resulting 
X2  from  using  Bartlett's  Test  was  not  significant  beyond  the  0.85  level. 
The  mean  of  the  differences  between  the  observed  and  expected  proportions 
was  0.01629.  This  all  indicated  that  the  assumDtions  made  in  using  this 
analytical  technique  were  not  violated  and  that  a  reliable  and  repro- 
ducable  scale  had  been  generated  for  the  stimuli  included. 

The  discarding  of  a  selected  few  of  the  stimuli  from  the  analysis 
presents  no  problem  in  practice  nor  does  it  conflict  with  the  theory  of 
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the  analytical  technique  used.  It  had  been  expected  at  the  outset  of 
the  oroject  that  attempts  to  extend  the  billboard  density  scale  on  the 
high  end  might  net  prove  successful ,  particularly  as  the  stimuli  chosen 
for  this  purpose  were  not  on  an  equal  interval  scale  with  the  remainder 
of  the  sections  used.  The  resulting  improvement  in  internal  consistency 
after  eliminating  the  stimuli  judged  unsatisfactory  indicated  that  the 
area   of  main  concern  had  been  well  covered  according  to  the  objectives 
of  the  project. 

Various  socio-economic  information,  summarized  elsewhere,  had  also 
been  collected  from  all  of  the  oarticipants  in  this  phase  of  the  project. 
Using  several  of  these  variables,  the  participants  were  divided  into 
subgroupings  in  an  attempt  to  study  any  systematic  trends  that  might 
exist  in  the  pattern  of  responses  to  the  film;  the  findings  are  presented 
in  Table  11.   In  this  Table,  Bartlett's  x2  is  the  resulting  statistic 
from  the  use  of  Bartlett's  Test  for  Homogeneity  of  Variance;  the  mean 
of  the  discreoancies  between  the  observed  and  expected  Dronortions  is 
reported  as  a";  the  chi  square  (x2)  test  for  internal  consistency  is 
reported  assuming  equality  of  dispersions  and  normality  of  distributions. 
No  test  for  internal  consistency  was  significant  beyond  a  level  of  0.85 
while  only  two  subgroups  had  a  significant  x2  f°r  Bartlett's  Test  beyond 
the  0.99  level  although  even  these  two  were  very   close,  perhaps  applying 
Bartlett's  correction  would  have  resulted  in  a  non-significant  x2  for 
these  two  also. 

Regression  analysis  was  used  to  study  the  relationship  between  the 
osychological  scale  thus  arrived  at  and  the  previously  measured  ohysical 
scale  of  billboard  density.  The  initial  analysis  looked  at  the  entire 
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group  of  participants  in  an  attempt  to  fit  sore  possible  expression  to 
this  relationship  between  the  two  scales.  In  the  discussion  of  the 
theory  the  point  was  rade  that  the  psychological  scale  established  by 
this  procedure  should  be  an  interval  scale  and,  as  the  scale  of  billboard 
density  also  possesses  the  properties  of  an  interval  scale,  the  relation- 
ship between  the  two  scales  should  be  uni dimensional  and  linear  regress- 
ion should  account  for  most  of  the  variance  and  give  the  best  fit  with 
the  data.  Linear  regression  was  used  and  multiple  regression  analysis 
tried,  but  it  proved  impossible  to  obtain  a  statistically  better  fit  to 
the  date  than  that  yielded  by  linear  regression  between  the  two  scales. 
As  this  was  the  initial  conceptual  model,  the  results  indicate  a  high 
degree  of  success  in  arriving  at  a  satisfactory  scale  for  measuring  the 
aesthetics  of  billboard  density.  The  analysis  was  performed  for  the 
entire  group  and  for  several  subgroupinqs  as  previously  described.  The 
resulting  equations  express  the  relationship  found  between  the  two  scales, 
these  are  given  in  Table  12,  alon:  with  the  correlation  coefficients  and 
the  scale  values  of  billboard  density  related  to  indifference.  These 
relationships  are  also  illustrated  in  Figures  5,  65  7,  8,  9,  10,  11  and 
12. 

An  attempt  was  made  at  scaling  and  regression  analysis  using  all  of 
the  original  data  rather  than  discarding  a  few  unsatisfactory  stimuli; 
the  scale  values  were  adjusted  for  unequal  dispersions  and  the  resulting 
correlation  coefficient  was  0.8332.  This  is  another  illustration  of  the 
improvement  in  the  scaling  brought  about  by  eliminating  the  unsatisfactory 
stimuli.  While  the  correlation  'was  much  lower,  the  characteristic  value 
on  the  density  scale  at  indifference  was  very  similar  to  that  found  for 
the  corrected  case. 
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TABLE  12.   REGRESSION  ANALYSIS  AND  CORRELATION  STATISTICS  FOR  THE  RELA- 
TIONSHIP BETWEEN  PSYCHOLOGICAL  SCALE  VALUES  AND  BILLBOARD 
DENSITY. 


GROUPS 

SUBGROUP^ 

REGRESSION  EQUATION* 

CORRELATION 
COEFFICIENT 

CHARACTERISTIC 
VALUE* 

All  Partic- 
ipants 

6.20367  -  0.72245dc 

0.9588 

8.6 

Age 

<35 

35-50 

>50 

5.73762  -  0.66412d 
7.74288  -  0.71750d 
4.54534  -  0.68171d 

0.9507 
0.9556 
0.9429 

8.6 

10.7 

6.7 

Income 

<10,000 

10-15,000 

>15,000 

6.84672  -  0.68968d 
5.76588  -  0.71309d 
4.90443  -  0.69056d 

0.9573 
0.9372 
0.9488 

9.9 
8.1 
7.1 

Cars 

1 
2 
3  (+.) 

5.09384  -  0.6"6412d 
6.53333  -  0.74122d 
6.45501  -  0.65891d 

0.9470 
0.9455 
0.9566 

7.7 
8.8 
9.8 

Education 

non-grad 

grad 

post-grad 

8.70409  -  0.83834d 
5.45998  -  0.61887d 
5.01585  -  0.67258d 

0.9488 
0.9516 
0.9474 

10.4 
8.8 
7.5 

Miles 
Dri  ven 

<10,000 
10-20,000 
20-30,000 
>30,000 

8.49875  -  0.80252d 
4.84199  -  0.62841d 
5.67127  -  0.71879d 
8.11912  -  0.81556d 

0.9494 
0.9362 
0.9463 
0.9679 

10.6 
7.7 
7.9 

10.0 

Gasoline 
Brands 

Yes 
No 

5.68363  -  0.74479d 
6.60835  -  0.64667d 

0.9587 
0.9619 

7.6 
10.2 

Credi  t 
Cards 

0 
1 
2 
3 
4  (+) 

5.74141  -  0.74888d 
5.94054  -  0.64752d 
7.16185  -  0.67436d 
4.36334  -  0.60808d 
6.54638  -  0.72739d 

0.9534 
0.9559 
0.9226 
0.9537 
0.9630 

7.7 

9.2 

10.6 

7.2 

9.0 

NOTES:  e,   Groups  and  Subgroups  are  the  same  as  in  Table 

<j>  Psychological  Scale  values  are   found  from  this  equation 
C  d  =  billboard  density  in  billboards  per  mile 
\\i   billboard  density  corresponding  to  indifference  on 
the  psychological  scale 
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FIGURE  6.   SCALE  VALUES  FOR  BILLBOARD  DENSITY  --  GROUPING  BY  AGE  OF 
PARTICIPANTS. 
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FIGURE  7..  SCALE  VALUES  FOR  BILLBOARD  DENSITY  —  GROUPING  BY  FAMILY 
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FIGURE  8.   SCALE  VALUES  FOR  BILLBOARD  DENSITY  --  GROUPING  BY  NUMBER 
OF  CARS  OWNED. 
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FIGURE  9.    SCALE  VALUES  FOR  BILLBOARD  DENSITY  --  GROUPINGS  EDUCATION 
OF  PARTICIPANTS. 
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FIGURE  10.   SCALE  VALUES  FOR  BILLBOARD  DENSITY  --  GROUPING  BY  ANNUAL 
NUMBER  OF  MILES  DRIVEN. 
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FIGURE  11.   SCALE  VALUES  FOR  BILLBOARD  DENSITY  —  GROUPING  BY  GASOLINE 
BRAND  LOYALITY. 
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Analysis  of  Questionnaire  Responses 
In  addition  to  indicateing  his  responses  to  the  films,  each  individ- 
ual was  asked  to  provide  some  information  about  himself  and  also  to  in- 
dicate his  opinion  on  several  subjects.  The  socio-economic  information 
related  to  each  participant  was  used  as  the  basis  for  subgroupings  in 
the  analysis  of  response  data  for  the  films.  The  age  distribution  of 
the  participants  is  shown  in  Figure  13,  the  family  income  distribution 
in  Fioure  14,  the  distribution  of  the  number  of  cars  owned  by  the  part- 
icipants in  Figure  15,  the  education  level  of  the  oarticipants  in  Figure 
16,  the  number  of  gasoline  credit  cards  held  in  Figure  17,  and  the  number 
of  miles  driven  per  year  by  the  participants  in  Figure  18.  Additionally, 
90.7  percent  of  the  participants  were  male  and  9.3  percent  were  female; 
96.5  percent  held  a  valid  driver's  liscense  and  3.5  percent  did  not. 

The  participants  provided  the  information  in  Table  13  when  asked  to 
list  both  industry  and  occupation  for  themselves;  the  codes  are  those 
as  previously  listed. 

The  average  (median)  respondent  made  10  business  and  6  pleasure 
trips  per  year,  greater  than  100  miles  in  length,  and  drove  an  average 
of  15,000  miles  per  year;  he  also  had  an  average  vacation  of  15  days. 

Participants  indicated  they  generally  use  the  same  brand  of  gasoline 
as  70.0  percent  said  they  did,  27.2  percent  said  they  did  not  and  2.8 
percent  did  not  answer  the  question.  However,  they  were  about  evenly 
divided  on  the  question  of  prior  reservations  with  45.2  percent  making 
prior  reservations  and  51.4  oercent not  doing  so,  3.4  percent  failed  to 
answer  this  question. 

In  addition,  several  correlations  were  examined  for  the  responses 
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FIGURE  13.   AGE  DISTRIBUTION  OF  PARTICIPANTS. 
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FIGURE  14.   FAMILY  INCOME  DISTRIBUTION  OF  PARTICIPANTS. 
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FIGURE    15.      DISTRIBUTION  OF  THE  NUMBER  OF  CARS  OWNED  BY   PARTICIPANTS. 
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FIGURE   16.      DISTRIBUTION   OF  EDUCATION  OF  PARTICIPANTS. 
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FIGURE  17.   DISTRIBUTION  OF  GASOLINE  CREDIT  CARDS  HELD  BY  PARTICIPANTS. 
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FIGURE  18.      DISTRIBUTION   OF  THE  ANNUAL  NUMBER  OF  MILES   DRIVEN   BY  THE 
PARTICIPANTS. 
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TABLE  13.   INDUSTRY  AND  OCCUPATION  DISTRIBUTION  OF  PARTICIPANTS. 


1 

ndustry 

Occupa 

ti  on 

Code* 

Percent  of 

Code* 

Percent  of 

Respondents 

Respondents 

0 

11.0 

0 

49.3 

1 

5.5 

1 

0.7 

0 

L 

20.7 

2 

24.1 

3 

0.3 

3 

1.4 

4 

6.2 

4 

4.5 

5 

2.1 

5 

0.3 

6 

48.3 

6 

0.0 

7 

0.0 

7 

0.0 

8 

3.1 

8 

0.7 

9 

2.8 

9 

0.3 

10 

4.1 

11 

6.6 

12 

0.0 

13 

A. 5 

14 

3.5 

15 

0.0 

*  Code  descriotions  as  contained  in  report  text 
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from  this  phase  of  the  project.  These  are  summarized  in  Figures  19,  20, 
21,  22,  23,  24,  25,  26  and  27.  These  respresent  only  the  averages  for 
each  cross  classification,  the  range  of  variability  is  not  indicated. 

The  participants  were  asked  to  indicate  the  order  of  importance  of 
several  itmes  they  might  depend  upon  for  the  puroose  of  locating  services 
for  meals  and  accomodations.  The  rankings  given  these  are  presented  in 
Tables  14  and  15.  They  were  also  asked  to  indicate  their  preference 
regarding  type  of  meal  service  for  each  meal  and  replied  as  shown  in 
Figure  28.  When  asked  how  much  money  they  preferred  to  spend  for  meals 
the  participants  responded  as  shown  in  Figure  29.  While,  when  asked  how 
much  they  expected  to  spend  for  accommodations,  for  a  single  room,  they 
responded  as  shown  in  Figure  30. 

When  asked  what  their  preferences  v^ere   for  conveniences  or  facilities 

at  roadside  rest  areas,  the  participants  replied  as  shown  in  Table  16. 

When  asked  what  type  of  highway  signing  they  preferred  as  an  aid  in 

locating  services  the  participants  replied  as  shown  in  Table  17,  with 

10.7  percent  of  the  participants  failing  to  answer  the  question.  The 

participants  were  asked  to  rand  a  number  of  sources  of  possible  annoyance 

to  them  (when  driving),  the  list  consisted  of: 

confusing  or  inadequate  signs, 

billboards  along  the  highway, 

lack  of  services  along  the  freeways, 

unclean  restrooms, 

traffic, 

inept  or  incompetent  drivers; 

the  replies  to  this  question  are  shown  in  Figure  31. 

Each  individual  was  also  given  a  list  of  statements  of  opinion  on 

several  matters  relating  to  both  billboards  and  junkyards  and  asked  to 

indicate  which,  if  any,  he  agreed  with.   In  Table  18  the  statements  are 
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FIGURE  19.   AGE  VS  AVERAGE  ANNUAL  NUMBER  OF  MILES  DRIVEN. 
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FIGURE  20.   AGE  VS  GASOLINE  BRAND  LOYALITY. 
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GASOLINE   CREDIT   CARDS  HELD 


FIGURE   21.      CARS  OWNED  VS  AVERAGE  NUMBER  OF  GASOLINE   CREDIT  CARDS, 
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FIGURE  22.      CARS  OWNED  VS   GASOLINE   BRAND  L0YALITY. 
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FIGURE  23.   FAMILY  INCOME  VS  AVERAGE  NUMBER  OF  GASOLINE  CREDIT  CARDS, 
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FIGURE  24.   FAMILY  INCOME  VS  GASOLINE  BRAND  L0YALITY. 
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FIGURE  25.  GASOLINE  CREDIT  CARDS  HELD  VS  AVERAGE  ANNUAL  NUMBER  OF 
MILES  DRIVEN. 
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FIGURE  26.   GASOLINE  CREDIT  CARDS  HELD  VS  GASOLINE  BRAND  LOYALITY. 
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FIGURE  27.   AVERAGE  ANNUAL  NUMBER  OF  MILES  DRIVEN  VS  GASOLINE  BRAND 
LOYALITY. 
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FIGURE  28.   DISTRIBUTION  OF  PREFERENCES  FOR  TYPE  OF  MEAL  SERVICE 
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FIGURE  29.  DISTRIBUTION  OF  MEAL  EXPENDITURES  BY  PARTICIPANTS. 
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TABLE  16.  PERCENT  OF  PARTICIPANTS  DESIRING  VARIOUS  REST  AREA  CONVENIENCES, 


Rest  Area  Conveniences  Percent  of  Participants  Rank 

Desiring  Convenience 

Telephone  70.3  3 

Restroons  95.1  1 

Night  lighting  62.1  4 

Overnight  camping  space  24.1 

Drinking  water  92. 1  2 

Picnic  tables  60.0  5 

Information  aids  52.1  5 
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TABLE  17.   PREFERENCES  FOR  HIGHWAY  SIGNING  FOR  SERVICES. 


Type  of  Signing  Preferred  by  -ercent 

of  Participants 

Notification  of:  "SERVICES,"  or  3.5 

"SERVICES  THIS  EXIT,"  or  "ROADSIDE 

BUSINESS." 

Notification  of  service  type:  32.7 

"GAS,"  "FOOD,"  "PHONE,"  "LODGINGS." 

Services  by  brand  name:  "Standard,"  45.2 

"Shell,"  "Holiday  Inn,"  "Howard  Johnson." 

Service  availability:  "GAS  1  mi.,"  18.6 

"OPEN  24  Hour;,"  "NEXT  SERVICES  15  riles." 
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** 'see  report  text  for  full  description 
of  each  source  of  annoyance 
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FIGURE  31.   DISTRIBUTION  OF  RATINGS  OF  ANNOYANCES  BY  PARTICIPANTS. 
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TABLE  18.   PERCENT  OF  PARTICIPANTS  HOLDING  CERTAIN  OPINIONS. 

Percent  of  Participants  Statement 

Checking  Statement 

26.3    Billboards  are  interesting  along  the  highway 

82.0    Junkyards  are   ugly  sights  along  the  highway 

50.9    I  rely  on  billboards  to  find  services  needed  when  traveling 

76.5  Junkyards  should  be  fenced  in  and  planted  so  as  to  hide  them 
from  view  from  the  road 

13.8    All  billboards  should  be  removed  from  the  roadside 

19.0    I  do  not  rely  on  billboards  to  find  services  needed  when 
traveling 

24.2  Billboards  are  ugly  sights  along  the  highway 

19.0  Billboards  should  not  be  removed  from  the  roadside 

1.4  Junkyards  are  interesting  sights  along  the  highway 

44.6  Billboards  are  necessary  to  provide  information  to  the  motorist 

45.7  Junkyards  should  be  removed  from  the  roadside 

64.0    Many  billboards  should  be  removed  from  the  roadside 

3.5  Junkyards  should  not  be  removed  from  the  roadside 

18.7    Billboards  are  not  really  needed  to  provide  information  to  the 
motorist 

2.8    Junkyards  are  not  ugly  sights  along  the  highway 
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listed  along  with  the  percent  of  participants  who  indicated  they  agreed 
wi th  each  statement.  An  additional  6.2  percent  of  the  participants  did 
net  agree  with  any  single  statement  probably  indicating  they  did  not 
consider  the  question  or  omitted  it  for  some  reason. 
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CONCLUSIONS  AND  NEEDED  RESEARCH 

Participants 

After  studying  the  socio-economic  information  provided  by  the  par- 
ticipants, it  immediately  becomes  obvious  that  the  participants  do  net 
adequately  reflect  a  general  cross  section  of  the  public.  There  is  a 
definite  lack  of  female  participants.  Hovever,  the  major  portion  of  the 
organizations  contacted  with  a  request  to  take  part  in  the  project  were 
organizations  that  primarily  involved  women  (eg.  PTAs,  Garden  Clubs, 
Ladies  Aid  Societies,  etc.).  The  response  from  these  groups  was  so  poor 
(only  two  replied,  both  in  the  negative)  that  it  would  seem  to  indicate 
some  lack  of  interest  or  concern.  Perhaps  there  would  be  no  major  dif- 
ference in  the  results  due  to  a  larger  inclusion  of  women.  The  number 
of  women  in  the  survey  sample  is  so  small  that  it  prevented  any  separate 
analysis  for  nossible  comparisons  or  study  by  sex. 

The  educational  background,  the  family  income  and  the  number  of  cars 
owned  by  the  participants  d.re   all  above  the  general  population  averages. 
This  is  partly  to  be  expected  due  to  the  types  of  organizations  which  did 
participate  in  the  project;  they  were  predominately  businessmen's  groups 
and  service  clubs.  This  also  accounts  for  some  of  the  lack  of  variety 
in  both  the  industry  and  occupation  reports  by  the  participants,  although 
this  is  not  far  from  a  general  cross  section  of  public  employment.  Groups 
such  as  labor  unions  were  contacted  but  failed  to  show  any  interest, 
making  it  extremely  difficult  to  reach  several  segments  of  the  population. 


97 


It  appears,  however,  to  be  reasonable  to  assume  the  participants 
reflect,  to  a  considerable  extent,  the  ceneral  opinions  of  the  public 
regarding  the  questions  studied.  The  size  of  the  group  and  its  compos- 
ition precludes  any  stronger  statements,  but  the  highly  consistent 
responses  and  the  trends  found  do  seer:  logical  and  understandable. 

Responses  to  the  Films 

The  similarity  in  the  results  for  the  various  subgroupings  for  the 
billboard  film  analysis  indicates  that  a  strong  conceptual  relationship 
probably  exists  although  variations  may  be  related  to  some  group  char- 
acteristics. The  general  trend  for  all  participants  is  the  same  and  is 
best  shown  by  Figure  5,  the  results  for  the  total  group.  From  this  it 
would  seem  that  any  increase  in  billboard  density  beyond  a  zero  level 
leads  to  a  decrease  in  appreciation  of  the  aesthetics  involved  and  thus 
likely  to  a  reduction  in  driving  pleasure.  It  would  also  seem  that  a 
density  exists  beyond  which  it  is  considered  intolerable  to  go,  that 
being  the  density  corresponding  to  a  zero  on  the  psychological  scale. 
This  value  varies  from  about  6.7  to  10.7  billboards  per  mile,  with  the 
average  for  all  participants  being  8.6. 

Several  relationships  were  also  examined  for  the  various  subgroun- 
ings.  When  considering  grouping  by  age,  the  participants  in  the  ape 
range  30  to  50  did  net  object  as  strongly  to  billboards  as  did  those 
both  younger  and  older,  as  was  indicated  by  their  characteristic  value 
on  the  billboard  scale  which  was  not  as  low  as  for  those  outside  this 
age  range.  (The  characteristic  value  referred  to  is  the  billboard  den- 
sity corresponding  to  a  zero  value  on  the  psychological  scale.)  This 
may  indicate  more  acceptance  due  to  more  exposure  than  the  younger 
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participants  and  less  concern  than  the  older  participants  --  it  ray  also 
indicate  a  greater  degree  of  use  made  of  the  information  contained  on 
bi 1 lboards . 

There  seems  to  be  a  decreasing  acceptance  of  billboards  with  in- 
creasing family  income  and  with  increasing  education;  this  may  reflect 
an  improved  cultural  background. 

An  increase  in  acceptance  of  billboards  seems  to  be  related  to  an 
increase  in  the  number  of  cars  owned,  possibly  reflecting  more  exposure 
and  conditioning  to  billboards.  There  is  also  an  increase  in  acceptance 
of  billboards  related  to  an  increase  in  the  number  of  miles  driven  per' 
year,  with  the  exception  that  those  driving  very  little  exhibit  the 
greatest  acceptance!  This  may  also  reflect  the  effect  of  exposure  and 
conditioning  while  the  high  acceptance  by  low  mileage  drivers  may  reflect 
lack  of  experience  with  the  situation. 

Participants  who  held  either  many  gasoline  credit  cards  or  none  at 
all  objected  more  strongly  to  billboards  than  those  who  held  a  few  such 
credit  cards.  This  probably  indicates  the  relative  needs  and  desires  for 
brand  name  information  and  service  location  information  by  the  particip- 
ants, with  those  most  dependent  upon  a  few  brands  demanding  better  and 
more  information  due  to  their  limited  shopping  desires! 

The  pattern  of  responses  to  the  junkyard  screening  film  did  not 
result  in  a  very   strong  relationship  between  the  physical  and  psycholog- 
ical scales  as  is  indicated  by  the  low  correlation  coefficient.  An 
attempt  to  relate  variances  in  the  response  pattern  to  subgroup  charact- 
eristics proved  unsuccessful.  However,  a  qualitative  trend  for  the 
entire  group  may  be  seen  even  though  the  quantative  measurement  of  it  is 
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none  to  good.   It  is  apparent  from  Figure  4  that  increases  in  screening 
lead  to  increases  in  the  psychological  scale  values  (all  scale  values 
are  negative).  The  affect  of  shortcomings  in  the  stimuli  used  (previ- 
ously discussed)  may  be  seen  here  as  there  is  no  completely  systematic 
increase  in  scale  value  with  an  increase  in  screening.  However,  it  is 
interesting  to  note  that  the  extension  of  the  linear  regression  line  to 
the  100  percent  screening  level  gives  a  corresponding  psychological 
scale  value  of  almost  exactly  zero!  From  this  trend  and  zero  intercept 
it  seems  that  any  obvious  presence  or  evidence  of  a  junkyard  is  undesir- 
able and  that  -the  greater  its  obvious  presence  (less  screening)  the  more 
unacceptable  it  becomes.  This  is  the  most  that  can  be  said  based  upon 
this  information.  The  experiment  would  have  been  more  successful  if  the 
stimuli  had  been  better  but  the  only  certain  way  to  perform  such  a  study 
would  be  to  vary  the  degree  of  screening  of  one  particular  junkyard  and 
study  just  that  one  site.  There  is  also  no  inference  possible  from  this 
study  concerning  the  effects  of  types  of  screening  other  than  natural 
vegetation. 

Responses  to  the  Questionnaire 

In  addition  to  socio-economic  information  used  for  grouping  purposes, 
several  worthwhile  other  things  were  learned  from,  and  about,  the  partic- 
ipants. 

One  popular  opinion  holds  that  billboards  are  needed  as  they  are  an 
important  source  of  information  about  services  desired  by  the  public. 
However,  when  asked  to  rank  several  sources  of  aid  used  in  locating 
accommodations  and  places  to  eat,  the  participants  consistently  omitted 
billboards  from  the  list  and  those  few  who  did  rank  billboards  ranked 
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then  last  or  second  last  --  far  down  the  list  fro;;  what  was  considered 
;  ortant.  (This  is  more  revealing  when  it  is  noted  that  the  list 
suggested  tc  the  participants  for  ranking  rurpcses  did  contain  bill- 
boards.) Thus  it  would  appear  that  billboards  are  not  very   important 
sources  of  information  and  it  might  be  possible  to  replace  their  funct- 
ion completely  with  officially  ejected  signs  such  as  have  been  proposed. 
(One  illustration  of  such  a  sign  is  found  in  Re~e  ence  44.) 

Another  oo^ular  opinion  is  that  billboards  are  distracting  and 
annoying  but  when  asked  to  rank  a  number  of  sources  of  annoyance,  the 
participants  placed  billboards  last  on  the  list  --  one  third  did  not 
even  rank  billboards  at  all.   It  would  seer  that  people  really  arc?  not 
concerned  or  simply  do  not  care  about  billboards.   In  view  of  the 
biasing  effect  of  having  shown  the  film  to  the  participants  before  they 
conoleted  the  questionnaire,  it  is  even  a  stronger  indication;  if  the 
narticipants  had  been  concerned  their  responses  would  have  been  influ- 
enced by  the  exposure  to  the  film  and  thus  they  would  have  been  more 
likely  tc  consider  billboards  in  giving  their  responses. 

One  question  which  presented  a  number  of  opposing  statements  of 
opinion  of  several  subjects  had  sone  interesting  results.  Approximately 
26  percent  of  the  participants  thought  billboards  were  interesting  sights 
along  the  highway  while  24  percent  thought -they  were  ugly  sights.  Some 
51  percent  indicated  they  used  billboards  as  an  aid  in  locating  services 
wnile  19  percent  said  they  did  not;  44  percent  thought  billboards  were 
necessary  for  providing  information  to  motorists  and  19  percent  did  not. 
Yet,  14  percent  thought  all  billboards  should  be  removed  from  the  highway 
and  64  percent  thouoht  manv  billboards  should  be  removed  but  only  19 
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percent  disagreed  and  felt  billboards  should  net  be  removed.  This 
-attern  seems  to  indicate  similar  results  to  the  film  study,  i.e.  bill- 
boards are  Generally  undesirable. 

The  information  gathered  in  this  investigation  presents  a  strong, 
logical  case  for  control  of  billboards  along  the  highway.  From  an 
aesthetic  viewpoint  billboards  are  undesirable  but  tolerable  in  small 
numbers.  From  other  considerations  they  are  useful  but  net  nearly  as 
ii  portant  as  has  been  claimed  by  seme;  neither  are  they  as  objectionable 
as  some  critics  claim.  This  all  seems  to  indicate  a  program  of  controls 
with  a  limited  number  of  billboards  permitted  as  the  most  rational  and 
acceptable  program  to  the  public.-  This  does  not  mean  that  a  proqram  of 
official  signs  could  not  replace  virtually  every   billboard  need  and 
function  satisfactorily  --  this  question  remains  largely  unanswered. 

The  pattern  of  responses  when  considered  with  the  results  from  the 
junkyard  film  section  indicates  a  desire  on  the  part  of  the  public  to 
have  junkyards  controlled  as  far  as  view  is  concerned.  The  responses 
to  both  sections  on  the  topic  of  junkyards  present  a  good  case  for  a 
program  of  junkyard  screening  so  as  to  eliminate  the  obvious  presence  of 
junkyards  where  possible;  it  also  points  to  giving  consideration  to 
removing  junkyards  that  it  is  not  possible  to  screen. 

Less  than  2  percent  of  the  participants  indicated  they  thought 
junkyards  were  interesting  sights  along  the  highway  while  82  percent 
disagreed,  thinking  they  were  ugly  sights.  Some  46  percent  thought 
junkyards  should  be  removed  from  the  roadside  and  77  percent  felt  they 
should  ajb  least  be  screened,  (some  duplication  in  responses  to  these  two 
statements  occurred  accounting  for  a  total  of  mere  than  100  percent)  but 
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less  than  4  percent  felt  junkyards  should  not  be  removed  at  all. 

Thus  it  seems  the  responses  to  each  section  of  this  investigation 
indicate  a  desire  for  improvement  in  the  view  from  the  road,  and  in  the 
quality  of  the  roadside,  by  limiting  and  removing  billboards  and  by 
screening  or  removing  junkyards.  It  arrears  that  the  public  wishes, 
and  is  ready  to  accept,  provisions  controlling  both  sources  of  aesthetic 
disturbance! 

Other-  Responses 


A  few  interesting  conclusions  may  be  drawn  from  the  responses  to 
some  of  the  remaining  questions  asked  of  the  participants.  Several 
conveniences  or   facilities  are   desired  by  the  oublic  at  roadside  rest 
steps;  the  most  highly  rated  of  which  is  restroor,  facilities  but  almost 
equally  important  is  drinking  water.  Then  in  decreasing  order,  but 
desired  by  more  than  one  half  of  the  participants,  are  telephone,  night 
lighting,  picnic  tables  and  information  aids.  Overnight  camping  space 
was  desired  by  about  one  quarter  of  all  the  participants. 

When  asked  to  rank  sources  of  annoyance  while  driving,  the  parti- 
cipants ranked  confusing  and  inadequate  signs  first  by  a  fairly  wide 
margin.  This  would  seem  to  point  out  a  serious  problem  —  the  public  is 
definitely  not  satisfied  or  happ,y  with  highway  traffic  signing  as  it 
presently  exists;  in  fact  it  appears  to  be  the  principal  source  of 
annoyance  to  drivers  on  rural  highways  (congestion  was  not  offered  as 
a  choice,  but  traffic  and  inept  or  incompetent  drivers  were  possible 
choices).  This  suggests  several  courses  of  action,  all  of  which  should 
be  explored  by  highway  and  traffic  engineers  on  a  high  priority  bases. 

Official  signs  conveying  information  about  motorist  services  were 
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considered;  the  conclusion  reached  is  that  this  type  of  signino  should 
contain  brand  name  information  and  information  as  to  type  of  service 
offered  —  the  signing  often  used  saying  "SERVICES  THIS  EXIT"  and  "GAS 
1  mile"  were  not  felt  to  be  satisfactory. 

Further  Research 

Techniques  from  the  field  of  psychometric  measurement  offer  possible 
solutions  to  a  wide  variety  of  problems  rather  hastily  avoided  by 
engineers  in  the  past  --  measurements  of  comfort,  convenience,  aesthetics 
of  design,  the  list  is  endless! 

This  research  could  well  be  extended  to  better  analyze  junkyard 
screening  by  using  a  single  junkyard  and  varying  its  screening  --  the 
easiest  (not  necessairly  the  most  logical)  way  would  be  to  find  one  now 
well  screened  and  systematically  reduce  its  screening.   In  a  film  the 
reverse  process  could  then  be  used  and  many  variables  eliminated.  Also 
worth  further  study  is  the  use  of  other  than  vegetation  for  screening 
purposes. 

Similar  techniques  such  as  used  in  this  investigation  involving  the 
use  of  films  and  experimental  aesthetics  could  be  used  to  evaluate  the 
highway  design  features  of  alignment,  geometries  and  views  of  vistas. 

The  problem  identified  with  traffic  signing  is  most  important  and 
serious,  it  deserves  immediate  study  as  a  follow-up. 
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APPENDIX  A 


INVENTORY  SUMMARIES 


Ill 


HIGHWAY  SYSTEMS 
LEGEND 


(^Interstate 
QU.  S.  Route 
(__)State  Route 


Existing     - 
Future 


FIGURE  Al.      FEDERAL-AID  INTERSTATE  AND  PRIMARY  HIGHWAY  SYSTEM  IN   INDIANA. 
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TABLE  Al.  SUMMARY  OF  SIGN  SIZE  DISTRIBUTION.* 


Rural 
Urban 

Size  Range  in  Square  Feet  of 

Sign  Area 

<50 

50-100  " 

100-200 

200-500 

>500 

no  size** 

21,107 
6,581 

2,470 
623 

2,172 
1,075 

2,694 
1,478 

416 
113 

694 
500 

*  Compiled  from  I.  S.  H.  C.  Inventory,  May  1966. 
**  Sign  area  not  coded  in  inventory. 
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TABLE  A2.   DATA  CODES  FOR  INVENTORY  SUMMARY  LEGENDS  AND  TABLES. 


DATA  COOING  LEGENDS  FOR  I  S  H  C  INVENTORY  DATA 


HIGHWAY  CLASSIFICATION  IDENTIFICATION 
I  n,,y  it,'. 

i  H*,TEHST«Tf  - 

2  INTERSTATE     -    TCLl 

3  INTERSTATE    TR AVELLED-WAY       FREE 

4  INTERSTATE     TRA-VELLED-WAY       TOLL 

5  OTHER    FAP    -    FREE 

6  OTHER     FAR    -    T1  !  L 

iumi  ust  classification  identification 

CODE  LEGEND 

1  INDUSTRIAL      ■     ZCNEO 

2  I  ND'JSTP.IAC     -    UNZONED 

3  COMMERCIAL    -    ZCNED 

4  COt"":*".  !A|     -    UNZONED 

5  OTHER    ACTIVITIES 

6  ON    RCW 

JUIvKYAkD    TYPE    CLASSIFICATION    IDENTIFICATION 
COCE  LEGEND 

1  ALTO     C.RAVFYARC 

2  scrap   c:;;L 

3  USED    BLDG.     MATERIALS 

4  REFUSE,    CARBACE    OR    TRASH    DUMP 

5  SAM  TAP  Y    FILL', 
t  OTHER 

SI/!-    RANGE'S    "se'i 

COCE  L6GI 


I 

LESS  THAN  .5  ACRES 

2 

.c,    TC   1  ACRES 

3 

1  TC   2  ACi 

<. 

s 

5  TC  10  ACRES 

t 

10  r<  2-0  ACRES 

/ 

M  bO    ACRES 

6 

GREATER  •        ACRES 
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Signs  per  County 

1  I   Less   than   100     V////1   100  to  250 

k\X\\\1   500  to   1000         fllllllllll  1000  to  2000 


10       0        10     20      30     40 


MILES 


250  to  500 
2000  or  more 


FIGURE  A2.   BILLBOARD  DISTRIBUTION  BY  COUNTIES, 
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10 0       10     20      30     40 

Exposures   per  Person  miles 


]   5  to  25       Y//////A  25  to  50 


less  than   5  I 

50  to  75        KWWWN   75  to   100  HUM  100  to  12E 

125  or  more 

FIGURE  A3.  EXPOSURES  TO  BILLBOARDS  PER  PERSON  BY  COUNTIES. 
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FIGURE  A4.  JUNKYARD  DISTRIBUTION  BY  COUNTIES. 


123 


i  3  a  ©  —  o  < 


i  a  r>  o  o  r>e>  < 


>oooooo_..j*_>03moG-«—  ; 


>ooooo-<oooot 


*-.—  33^-.ro— ooooo 


-  a  —  o  —  o  ' 


o  o  o  o  c  < 


>ooooooooooooooooo< 


.      .  ,       »  o  O  —  3  ( 


--  3  O  O  -  ■ 


I  o  o  *\*  o  < 


■-3 
U_ 

o 
o 


124 


O   O  O  -*  -<   -«CO   —    3000'^0003ir>OU%00-'0-*0-'0  -o 


>or»ooooooooo  a  *.->  a  a  r>  : 


loooooaooii—   -_-  - 


oooooo«>#o  —  oooo  ooo 


toooooo  —  oc        _    .-.   ~~.  ^■~~*-^oooo  —  oooooooo 


~~     -~->O300OOO000-.0«, 


a    3    000000030) 


iOOOOO  —   OO   —    ~_     -C 


•OO-^OfOO— •  O  O  O  --  O  « 


-      ■> .     ■■:     J      -.     *     ,M     u      J      O     t*    ■     w 


. 


IOOOOOO  —   OOOOOOOOOOO&l 


-n        o^.  ■"^jooooooooooooo-»oo—   —   rzc3oooo< 


O    O  — •    13   'N*      ">    -    -    o     . 


i  O  —  3  o  o         -o 


—   :-.■—  o  ■_;     .    _  - .   —   ..  o  o  o  o  o  o  o  <m  o  o  o  c 


•  Q  o  o  o  o  o        * 


-    r    —    -    3O0D0N-   J    J- 


i  O  O  O  O  O  -^  C     3  O  O  ( 


103-«000000         — • 


o 


12! 


»T>00  —  —  -<00  —  OC---;r-    -    -krD«/*30-'0-'0  —  O 


lO-*«000--000  -fl 


■#       ooo-»<>jooooc5-»ooooo-to^»c>oo'-i3<ri'r* 


■  -*  r>  r?  —  t  o  -  ■  t  ".  —     '  "        - 


»  O  O  -*  3  O  < 


'   — ■-•"-"   -j   CS--OODCOOOO         f- 


iOOOOOOO'->o--*0' 


o  o  o  o  o "   -    ■    -    "    -    !    -r.coaz.iOwaoo 


y 


OOOOOOOOO-^"-  >OOOOOOOOOOOOK*Of»400000000 


*       ooooooooooooooooooooooooooooooo  —  oooooooooo 


i   —   *n  O   J  **>  »*-  ( 


>00-»—  —  OW*>  —  .O  -<  O   ■#   O    -T   O 


ooo  —  o-*oo->r>Of 


-----     —  ■-■        -"--•-^  —  coo  —  c       o 


OOO  —  OOOOOOOOO-"  O  --•OOC'M-'O'NO— '  O  C  —  UOOOOOOOOOOOO 


1  -----  ~  D  ~  -  -  .- ■  ' .  -  ..'  O  - :  J .  .; .  .  .  _    3  i  O  O  O  -3  O  O  C-  O  O  O  O  i 


-  3  O.  O  C  -j  -  3  j  --OOOOOOOOOOO 


< 
id 


126 


_.       o^c^c  —  =  c  : 


I  c>  —  <-  —  —  : 


«O0—  —     vOOCD' 


9   3  O  —   ~  -»  O  O  O  O  O  C 


'  o  o  a  c  soo-«ooooo< 


>   O   S    ©  O  O  —  ©  ( 


'OOOQOOOOOQCiO    , 


■-■.--.  _-©-  =  -?   ->oo©r»ooaoooo( 


tOOOOOOOOtjO 


:>ocsooooe>o©ooo< 


>  o  —  o  o  o  o  o  . 


:  -*  CO  O  -*  ««  *■    O  'v  ->j   -O  — iO  —  tn~0- 


>  o  —  o  o  o  o  < 


■--■■"■ 


>  O   ©  f  O     >   J  — >  O  O  O   3  r 


>  —   3  —   3    O  O   C   ©    DO©-    OOi-vOOC 
D  —  O  O    OC  —  CD—   O  ~  ©  O  O  O  O  < 


O   ©  O  O  C 


"     3     -    -    3  O  o  ©   : 


>  O  C   O  O  i 


>   O    ©    ©    ©   ©   —   C 


to 

< 


127 


.  O  —  f     -•    -  O  OO  ' 


I   O  O  O  O  O  O  i 


)OOOOOOOi_.OOw< 


SOOOOOOOOOOOOOOOOOOOO 


3  O  O  O  O  O  ( 


>ooooooooooqoqoo.c  3  o  a   c  o 


~«         00300000000000000000000006 


I  O  O  O  ©  O  O  <      3  O  Q  O  O  < 


-O^fNi*— ,o-*^«^o- 


■   o   -*  tf\   -«   « 


< 


»ooooooooooot 


>oooooooooooooooooc 


i  *  »«  <->  o  -r  —  O  c 


lOOOOOCOOOOCOCC   oo   oooc;   OOOC 


)OOOi_»OOOOOOOOOOOOOOOOt 


)OOOCOOOOOOt 


)OO0OO0C03O' 


>  o  ->  o  ©  < 


jooooooi^o-hooo; 


CQ 

a: 


»  O  O  O  O  ©  I 


Q 

DC 


121 


I-.  -g  q-  wvj^O     .wOO0u">0^00—»0— 'O-^O        P- 


.-.OO'NIfMOOOOOO— •  * 


.  —    .    :  . .  j  o  o  o  *s>  o  o  o  o  it  o  *n  o  e  ~*  a  • 


x.       —      -j-       ooooooi_»oooaoo«->oi 


>ooooooooo< 


oooooonooooooooooooooooooooooaoooooo^ooooo 


"     O  O  C    OO    OOnO'"0000( 


lOOOOOOOOOtJOOOOOOOOO 


>  -o  —  *j  —  o  a  -*-t-#f 


to  -    -■  ->     ■■ 


>  O   O  O   O  O  O  O  ( 


I  o  o  o  o  « 


lOOOOOOOOOOOOOOOO  o 


>  -*  «*  o  -o  ■ 


I  o  <^  o  n>  o 


OOOC;-  ^--^TOOOOOOOOOOOOOOOOOOOOOOO         O 


OOOOOOOOOOOOC  -O'JOOOOCOOOOOOOOO 


O  O  O  O  O  O  O  .      Zs  C   -   _    -   -•  J-  o   „■  O  c  ^  C  C   O  'O  c  ^  o  o  o  O  C  -    -  c   o  o  o  o  o  o  o        c 


.  -  ...  ^  ....  O  O  O  O  O  < 


i  O  O  O  O  O  O  O  O  O  O  O  O  C  C  O  O  O  O  O  rv  o  o  o 


CO 


129 


.  _  o  o  O    0'\l'NOO-*'-«eJ0030' 


■ 


O  O   O  O  O  O  ( 


ODOCCOOOO  —  00—000">0 


.  o  c  o  —  o  o  o  —  oooo-*c 


ION"JO-   o  c 


<   .-.   O   —    «-    n 


T    -    - 


)00<M  —  0—  o  —  00*00*. 


I-SOJh. 


■   O  O   O  O  C 


I   O   3    3  O   O   O   I 


<oooooocooooooo  00000000000© 


1000000c 


(OOOOOOOOOOOOOOOOOOfMOOOOO  — 


■  OOO  —  ooooo< 


>  O  O   a  O  ( 


>  — •OOOOC-<0'3-,'3-'DOOOO-'3<N-«0000 


O  O  O  O  O  —t  - 


CO'Vi  —  OOOOOO  —  O^moOl 


J  O  -■  o  o  ■- 


I  O  O  o  o  o  -•  - 


iOOO---3NO-0-'*0-'ONO 


o  o  O  O  O  -■  O  ( 


>  o  -•  o  o  o  < 


lO-O    OOOO-*  -^-'■OOOO  — 


■■    -    -  D  O  O  <M  O  f 


,     Q     ^.    _     -,     r~     n     ■ 


•  OOOOOOOCO--  —  < 


Q 
or 


130 


■  —  O  o  —  : 


.—  3OO000G0O0( 


= 


:  _^_  _  30oooo-«ooo( 


. 


— 


APPENDIX  E 


TYPICAL  FILM  INTRODUCTIONS  AND  DATA  CODING  SHEETS 


131 


APPENDIX  B 

1 

4 
I 

TYPICAL  FILM  INTRODUCTIONS  AND  DATA  CODING  SHEETS 

General  Introduction  to  Group 

Ladies  and  Gentlemen;  I  am  going  to  ask  you  to  take  part  in  an 
experiment  this  afternoon.  The  Bureau  of  Public  Roads  of  the  U.  S. 
Department  of  Transportation  and  the  Indiana  State  Highway  Commission 
have  asked  Purdue  University  to  study  some  of  the  aspects  of  the  High- 
way Beauti fi cation  problem. 

As  you  know,  a  law  was  recently  passed  by  the  U.  S.  Congress 
relating  to  this  question;  the  tooic  has  also  been  a  currently  popular 
one  for  public  debate  and  discussion.   DeotJe  have  become  conscious  of 
the  roadside  environment  and  are  concerned  about  it. 

The  study  we  are  conducting  at  Purdue  has  to  do  with  determining 
what  people  really  do  think  of,  and  care  about,  the  question  of  road- 
side appearance. 

I  am  going  to  show  you  a  color  movie,  a  bit  better  than  home  movies, 
I  hope,  and  ask  you  to  view  it.   In  looking  at  it  I  want  you  to  try  to 
imagine  that  you  are  actually  out  driving  along  the  road  and  what  you 
see  is  the  road  along  which  you  are   travelina. 
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Introduction  to  Billboard  Film 

The  film  is  a  color  motion  picture  film  of  typical  roadside  views 
as  are   found  throughout  Indiana.  These  show  the  roadside  as  a  passenger 
in  an  automobile  would  see  it.  What  you  will  see  is  a  short  series 
of  films,  each  individual  film  will  be  about  30  to  35  seconds  long.   In 
each  one  of  these  you  will  notice  there  are  a  number  of  outdoor  adver- 
tising signs  or  billboards,  the  number  will  vary  from  \/ery   few  to  an 
extremely  large  number. 

Now,  what  I  am  going  to  do  is  ask  you  to  look  at  these  films, 
which  will  be  presented  one  at  a  tine,  and  ask  you  to  tell  me  what  your 
reaction  to  them  is  or  what  you  think  of  them.   Further,  I  am  going  to 
ask  you  to  use  the  sheet  of  paper  that  I  have  passed  out  to  mark  down 
your  reactions  to  the  films  as  you  see  them. 

You  will  notice  the  two  samples  as  illustrated  on  the  sheet  --  well, 
the  method  of  recording  your  reaction  is  to  circle,  or  cross,  or  check 
the  position  on  the  horizontal  line  that  corresponds  to  your  reaction  to 
or  opinion  about  each  of  film  sections.   You  will  notice  the  list  of 
adjectives  along  the  line,  describing  from  extremely  objectionable  or 
disliking  to  extremely  pleasant  or  interesting,  with  positions  for 
moderately  and  slightly  located  towards  the  center  and  with  a  point  of 
indifference  or  unconcern  either  way  located  in  the  middle  of  the 
line.  This  is  merit  to  describe  the  type  of  reaction  that  you  will  have 
to  each  of  the  films  you  will  be  seeing. 

Now,  I  am  going  to  ask  you  to  view  the  films  and  notice  the  bill- 
boards in  each  view.  Try  to  ignore  the  slight  differences  in  the 
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quality  of  the  photography;  rather,  concentrate  upon  the  presence  of 
the  billboards  and  what  they  do  to  your  enjoyment  of  and  appreciation 
of  the  views  you  see  on  the  screen.  Now  in  some  there  will  be  a  large 
number  of  billboards,  in  others  only  a  few. 

As  you  view  the  film,  think  about  what  your  reaction  or  opinion  is, 
in  terms  of  the  choices  you  can  make  in  recording  them.  There  will  be 
a  short  pause  in  the  film  after  each  section  to  allow  you  to  record 
your  reaction  to  the  film.  You  may  choose  any  position  between  and 
including  the  two  ends  of  the  line,  just  circle  or  check  or  cross  the 
small  tic  or  mark  on  the  line  that  most  nearly  corresponds  to  or  repre- 
sents your  own  reaction. 

Now,  in  order  to  better  acquaint  you  with  the  film  you  will  see 

and  the  type  of  choice  you  will  need  to  make  I  am  going  to  start  the 

projector  and  show  you  four  (4)  film  sections,  as  you  view  the  film 

think  about  what  your  reaction  is  but  do  not  record  it. 

(Pause  here  and  start  film,  continue  after  showing 
first  four  film  sections.) 

Now  you  have  seen  a  few  samples  of  what  the  rest  of  the  film  is 

like.  When  I  start  it  again  you  will  see  sections  numbered  1  to  24.   I 

want  you  to  try  to  ignore  the  other  differences,  try  to  concentrate  on 

the  billboards  and  your  reaction  to'  them  --  how  they  impress  you,  how 

they  affect  your  enjoyment  of  the  passing  view  and  roadside,  how  they 

interest  you  or  distract  you  --  try  to  iragine  you  are  seeing  them 

as  if  you  were  out  driving  along  the  highway  yourself.  How  do  the 

billboards  affect  you,  in  a  positive  way  or  a  negative  way  or  are  you 

not  affected  by  them  at  all  or  do  you  really  notice  them  or  care  about 

them.  Now  record  your  responses  on  the  corresponding  line,  using  any 
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tic  or  nark  on  the  line  to  represent  your  opinion  including  the  ones 
between  the  various  adjectives  and  those  at  the  two  ends  of  the  line. 

Before  starting  the  film  again  I  will  answer  any  questions  anyone 
may  have  if  you  are   confused  and  then  we  will  proceed  with  the  film. 

Remember  now  that  the  first  four  were  only  samples  and  you  should 

start  recording  your  answers  with  the  first  section  and  on  the  first 

numbered  line  in  the  sequence  of  twenty  four. 

(Pause  here  and  start  film,  continue  after  showing 
complete  fi lm. ) 

Introduction  to  General  Questionnaire 

Now  that  you  have  seen  this  film,  I  would  like  to  ask  you  to  take 
a  few  more  i  inutes  of  time  and  complete  the  questionnaire  that  I  am 
now  passing  out  to  you.  Dlease  feel  free  to  make  any  comments  that 
you  wish  on  either  the  film  or  the  general  subject,  please  write  any 
comments  on  the  reverse  side  of  the  last  page  of  the  questionnaire. 

If  the^e  are  any  questions  about  completing  the  questionnaire, 
please  feel  free  to  ask  me. 

Introduction  to  Junkyard  Film 

(The  basic  introduction  to  the  junkyard  film  contains  the 
same  general  introduction  used  with  the  billboard  film 
and  the  same  introduction  to  the  general  questionnaire  used 
with  the  billboard  film.  The  only  difference  in  the  entire 
introductions  used  with  the  films  is  that  difference  between 
the  specifics  used  for  each  film.) 

The  film  is  a  color  motion  picture  film  of  typical  roadside  views 

as  are  found  throughout  Indiana.  These  show  the  roadside  as  a  passenger 
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in  an  automobile  would  see  it.  What  you  will  see  is  a  short  series  of 
films,  each  about  30  seconds  lona.   In  each  one  of  these  sections  a  junk- 
yard will  be  seen  --  in  some  it  will  be  well  hidden,  in  others  it  will 
be  quite  obvious  and  in  still  others  it  will  be  only  partly  visible. 
However,  if  you  look  for  it,  it  will  be  there. 

Now,  what  I  am  going  to  ask  you  to  do  is  to  look  at  these  films, 
which  will  be  uresented  in  pairs,  and  ask  you  to  tell  me  which  one  of 
the  two  in  each  pair  you  prefer..  I  am  also  going  to  ask  you  to  mark  your 
choice  on  the  sheet  of  paper  that  I  have  passed  out. 

You  will  notice  the  two  samples  as  illustrated  on  the  ton  of  the 
page  passed  out;  well,  all  that  you  need  to  do  is  check,  circle,  cross 
or  in  some  other  way  indicate  which  of  the  two  'a'  or  'b'  you  prefer. 

Now,  in  order  to  better  acquaint  you  with  the  film  and  the  choice 
you  will  have  to  make,  I  am  noing  to  start  the  film  and  show  you  two 
sample  pairs  --  all  that  I  want  you  to  do  is  watch  them  and  decide  which 
of  the  pair  in  each  sample  you  prefer.   For  these  samples  I  am  not 
going  to  ask  you  to  record  .our  preference. 

The  difficult  portion  of  this  is  the  basis  upon  which  I  want  you 
to  make  your  choice;  try  to  ignore  the  slight  differences  in  quality 
of  photography,  try  to  look  at  the  films  and  see  just  the  junkyards. 
What  I  really  want  is  your  reaction  to  the  junkyards.  You  will  notice 
that  some  of  them  are  screened  or  hidden,  while  others  are  more  obvious. 
It  is  on  this  basis  that  I  want  you  to  try  to  determine  which  you  prefer. 

As  you  are  viewing  the  two  parts,  'a'  and  'b',  of  each  pair,  try 
to  determine  which  you  prefer  or  what  your  reaction  is  --  particularly 
as  you  are  viewing  the  second  one.  The  film  will  pause  for  a  few  seconds 
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after  each  oair  to  give  you  an  opportunity  to  record  your  reaction  as 

to  which  of  the  pair  you  prefer. 

(Pause  here  and  start  the  film,  continue  after  showing 
first  two  sets  or  pairs.) 

Now  you  have  seen  two  samples,  the  film  will  start  again  with  oair 
number  one  (la  and  lb)  and  run  to  nair  number  ten  (10a  and  10b).   I 
want  you  to  try  to  ignore  the  other  differences  and  concentrate  on  each 
junkyard  and  decide  which  of  the  two  you  prefer  in  each  nair.  Base  this 
choice  on  your  own  reaction  to  what  you  see  of  the  junkyard.  You  may 
express  any  preference  you  wish  includina  that  for  the  junkyard  that  is 
more  obvious  or  less  obvious. 

Before  starting  the  film  again  I  will  answer  any  questions  anyone 
may  have  if  you  are  confused  and  then  we  will  oroceed  with  the  film. 

Remember  that  the  first  two  nairs  you  saw  were  only  samoles  and 

you  should  start  recording  your  answers  in  the  soace  numbered  one  and 

proceed  to  the  s^ace  numbered  ten. 

(Pause  here  and  complete  showing  the  filp,  to  the  end 

of  the  series  of  ten  r-eirs,  then  continue  with  introduction 

Now  that  vou  have  seen  ^11  of  the  oairs,  I  would  like  to  ask  you 
to  tell  me  what  you  think  about  each  individual  film  section  as  you 
view  it.  This  time  I  want  you  to  tell  me  if  you  are  or  are   not  offended 
by  each  junkyard,  if  you  like  or  do  not  like  each  one,  if  you  will  or 
will  not  accept,  each  one  as  it  is  shown  or  want  something  done  with 
the  junkyard,  if  it  olease  or  displease  you.   In  short  I  want  to  know 
if  you  consider  what  you  see  good  or  bad. 

To  indicate  your  choice  I  will  ask  you  to  only  mark  those  that  you 
do     like  or  that  are   good,  acceptable,  unobjectionalbe,  etc.  Now  -- 
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that  is  check  or  mark  only  those  you  like  or  are  unobjectionable.   I 

will  start  the  film  again  and  what  you  will  see  is  a  sequence  of  one  (1) 

to  five  (5)  film  sections,  presented  singly,  with  a.  short  oause  after 

each  section.  These  are   numbered  to  correspond  with  the  numbered  blanks 

on  your  page. 

(Pause  here  and  complete  the  showing  of  the  last  portion 
of  the  film,  then  continue  with  the  introduction.) 
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CODING    SHEET:    JUNKYARD  FILM 

The  following  are  two  samples  of  the  correct  method 
for  recording  your  responses  to  each  section  of  the 
film   according    to    the    instructions   given. 


Sample    1.         a.         \/  b. 

Sample   2.        _X_  a .  b. 


1. 

a . 

b. 

2. 

a . 

b. 

a . 

b. 

4. 

a . 

b. 

5. 

a  . 

b. 

6. 

a  , 

b. 

7. 

a . 

b. 

s. 

a  . 

b. 

9. 

a . 

b. 

10. 

a . 

b. 

FIGURE  Bl.      DATA   COLLECTION  AND  CODING   FORMS   FOR  USE  WITH   FILMS, 
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CODING  ShEET:  BILLBOARD  FILM 


The  following  are  two  samples  of  the  correct  method  for 
recording  your  responses  to  each  section  of  the  film  according 
to  the  instructions  given. 


Sample  1  .   |_ 
Sample  2  .   |- 


■&- 


-x~ 


Please  indicate  on  the  horizontal  lines  the  extent  to 
which  you  like  or  dislike,  find  unpleasant  or  pleasing, 
find  objectionable  or  unobjectionable,  are  annoyed  by 
or  interested  in  each  of  the  film  sections  on  the  bases 
of  the  instructions  given  with  the  introduction  to  this 
film. 


DISLIKE 

ANNOYED 

UNPLEASANT 

OBJECTIONABLE 


LIKE 
INTERESTED 

PLEASANT 
UNOBJECTIONABLE 


EXTREMELY  MODERATELY  SLIGHTLY  SLIOHTLY  MODERATELY  EXTREMELY 


1. 

2. 

3, 
4. 

5. 


9. 
10. 


1 1 1 1 1 1 1 1 1 1 1 

1                   1                   1                   1                   1                   1                   1                   1                   1                   1                   1 

1                  1                  1                  1                  1                  1                  1                  1                  1                  1                  1 

1                   1                   1                   1                   1                   1                   1                   1                   1                   1                   1 

1  1  1  1  1  1  1  1  1  1  1 
1                   1                   1                   1                   1                   1                   1                   1                   1                   1                   1 

1                 1                 1                 1                 1                 1                 1                 1                 1                 1                 1 

1                  1                  1                  1                  1                  1                  1                  1                  1                  1                  1 

1               1               1               1               1               1               1               1               1               1               1 

1              1               1              1              1               1              1               I              1               1              1 

1              1              1              1              1              1              1              1              1              I             1 

1                   1                   1                   1                   1                   1                   1                   1                   1                   1                   1 

1                1                1                1                1                1                1                1                1                1                1 

1              1              1              1              1              1             1              1              1              1             1 

1 1 1 1 1 1 1 1 1 1 1 

MODERATELY 


MODERATELY 


EXTREMELY 


FIGURE  Bl.      (Cont'd.) 
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DISLIKE 

ANNOYED 

UNPLEASANT 

OBJECTIONABLE 


LIKE 

INTERESTED 

PLEASANT 

UNOBJECTIONABLE 


EXTREMELY  MODERATELY  SLIGHTLY  SLIGHTLY  MODERATELY  EXTREMELY 


11. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 


24. 


1 1 1 1 1 1 1 1 1 1 1 

r  "  I  I  I  I  i  i  I  '  ■  ' 
i               i               i               I               i               I               I               I               I               I               I 

i               i               i               I               i               i               I               I               i               I               I 

t  I  I  I  i  1  I  1  i  i  ' 
i               i               I               I               I               I               I               l               i               i               I 

I  I  I  I  I  I  i  i  i  i  i 
i               i               I               I               i               I               I               I               i               I               i 

ii                i               i               I               I               i               i               i               i               i 

1  I  i  I  i  i  I  1  1  I  I 
i               i               i               I               I               I               1               1               1               I               I 

i  i  1  1  i  i  i  1  1  1  I 
i               i               i               I               i               i               I               i               i               i               i 

I               i               i               I               i               i               i               i               i               i               i 

p              1               I               I               I           ■    1               I               t               I               I              1 

I               I               I               I               i               i               i               i               i               i               i 

'               I               I               1               I               1               1               1               1               1              1 

I               I               I               I               I               I               i               I               I               I               I 

I I I I 1 1 | 1 1 I 1 

EXTREMELY  MODERATELY  SLIGHTLY  SLIGHTLY  MODERATELY  EXTREMELY 


FIGURE  Bl.      (Cont'd.) 
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PERSONAL  INFORMATION  FORM 

Please  complete  the  following,  personal  information 
section  of  this  questionnaire  by  checking  the  applicable 
blanks . 

1  .   Age 

less  than  20    36  to  40        56  to  60 

21  to  25        41  to  45        61  to  65 

26  to  30        46  to  50        66  to  70 

31  to  35        51  to  55        71  or  more 

2.  Sex         Male 

Female 

3.  Marital  Status 

Single   Married     _  Widowed   Divorced 

4.  Please  indicate  the  approximate  range  of  your  total 
family  income  by  checking  one  of  the  blanks  in  the  list 
below. 

0  to   5,000  per  year 

5,000  to   7,500  per  year 

7,500  to  10,000  per  year 

10,000  to  15,000  per  year 

15,000  to  25,000  per  year 

25 ,000  or  more  per  year 

5.  Indicate  by  number  the  number  of  cars  principally 
garaged  at  your  residence. 

__ Cars 

FIGURE  Bl.   (Cont'd.) 
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6.  Education  (check  the  blank  for  the  highest  level 
attended) 

Never  attended  school 

Elementary  school  

High  School 

(year)     10   11   12   13 

College 
(year)   1   ~T~  3  ~4"   5    oT+) 

7.  Do  you  presently  hold  a  valid  driver's  license? 

Yes     __  No 

8.  Please  give  a  short  description  of  the  main  activity  of 
your  company  (eg.  Bakery,  Insurance,  Auto  Repair,  etc.) 
in  the  space  below. 


9.   Please  give  a  short  description  of  your  occupation 

(eg.  student,  salesman,  engineer,  manager,  accountant, 
executive,  etc.)  in  the  space  below. 


10.  Please  indicate  the  population  (approximate)  range  of 
the  community  in  which  your  residence  is  located. 

less  than  2,500 

2,500  to    4,999 
5,000  to    3,999 

9,000  to    14,999 

15,000  to   24,999 

25,000  to   49,999 

50,000  to   99,999 

100,000  to   199,999 

200,000  to  499,999 

500,000  or  more 

11.  Please  indicate  the  county  and  state  of  your  residence 


county  State 

FIGURE  Bl.   (Cont'd.) 
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TRAVEL  INFORMATION  FORM 


1.   r lease  indicate  by  numbers  how  many  auto  trips  of  100 
miles  or  more  you  have  made  with  the  last  12  months  for 
business  and  pleasure. 

Business  Pleasure 


2.   About  how  many  miles  did  you  drive  during  this  same 
period  of  time? 


Miles 


3.  Do  you  generally  use  the  same  brand  of  gasoline? 

Yes    No 

4.  Please  indicate  how  many  gasoline  credit  cards  you  have? 

Credit  Cards 

5.  Please  indicate  your  meal  preferences  when  travelling  by 
placing  an  R(restaurant) ,  C(cafeteria) ,  CS(counter 
service),  or  P(picnic)  in  each  space  below. 

Breakfast    Lunch    Dinner 

6.  How  much  do  you  spend  daily,  per  adult,  for  each  of  your 
meals  wnen  travelling? 

Breakfast    Lunch    Dinner 


7.   How  much  do  you  expect  to  pay  for  overnight  accommodat- 
ions per  single  room? 

Dollars 


8.   Do  you  usually  make  prior  reservations? 
Yes   No 

FIGURE  Bl.   (Cont'd.) 


44 


9.   The  motorist  on  a  freeway  is  usually  alerted  to  the 

services  available  ahead  by  means  of  signs,  billboards, 
and  sometimes  by  actually  sighting  the  service 
establishment  such  as  a  gasoline  station  or  motel.   Of 
the  following  types  of  information  pertaining  to  the 
availability  of  ?prvices  ahead  please  check  the  one  that 
most  nearly  satisfies  YOUR  information  needs. 

Notification  of:  "SERVICES",  or  "SERVICES  THIS  EXIT", 

or  "ROADSIDE  BUSINESS". 

Notification  of  Service  Type:  "GAS",  "FOOD",  "PHONE", 

"LODGINGS". 

Services  by  Brand  Name:  "Standard",  "Pure",  "Shell", 

"Holiday  Inn"  ,  "Howard  Johnson" 

Service  Availability:   "GAS  1  mi.",  "OPEN  24  Hours", 

"NEXT  SERVICES  li  miles". 

10.  P lease  indicate  by  1,  2,  3,  ....  the  order  in  which  any 
or  all  of  the  following  list  below  annoy  you  when 
travelling . 

Confusing  or  inadequate  signs 

Billboards  a  Ion;;  highway 

Lack  of  services  along  freeway  (gas,  food,  lodging) 

Unclean  restrooms 

Traffic 

Inept  or  incompetent  drivers 

11.  Please  check  the  conveniences  that  you  feel  should  be 
provided  at  roadside  parking  or  rest  areas. 

Telephone  _  Drinking  water 

restrooms  Picnic  tables 

Night  lighting       _  Information  aids  (maps,  guides, 

pamphlets) 
Overnight  camping  space 


FIGURE  Bl.   (Cont'd. 
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13.   Please  indicate  by  numbers  1,  2,    3,  ...  the  order  of 

importance  to  you  of  each  of  the  following  in  choosing 
accommodation  when  travelling  (.it  is  not  necessary  that 
every  item  in  the  list  be  numbered,  only  indicate  those 
which  are  ol  importance  to  you) : 


TciAVEL   FOR 

BUSINESS    PURPOSES 


VACATION   AND 
kECREATIGN    TrvAViiL 


_Credit  cards  honored 

_National  advertising 

_Recommended  by  someone 

jr'rice 

_Billboards 

_Appearance 

_Repeat  visit 

_Ghain  affiliation 

_Gui.de  book  recommendation 
(eg.  AAA  Guide,  etc.; 

Other--' 


Credit  cards  honored 

National  advertising 

Recommended  by  someone 

i:rice 

Billboards 

Appearance 

Repeat  visit 

Chain  affiliation 

Guide  book  recommendation 

(eg.  AAA  Guide,  etc.) 

Other* 


*use  space  above  to  add  anything  to  the  list 
you  wish  and  the  space  below  or  on  the  back  of 
the  page  to  make  any  comments  you  wish 


Comments : 


FIGURE  Bl.  (Cont'd, 
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14.   What  is  the  length  of  your  annual  vacation? 

days 

weeks  (indicate  which) 

months 


15.   Please  check  any  of  the  following  statements  that  you 
agree  with: 

Billboards  are  interesting  along  the  highway 

Junkyards  are  ugly  sights  along  the  highway 

1  rely  on  billboards  to  find  services  needed 
when  travelling 

Junkyards  should  be  fenced  in  and  planted  so  as  to 
hide  them  from  view  from  the  road 

_  All  billboards  should  be  removed  from  the  roadside 

1  do  not  rely  on  billboards  to  find  services  needed 
when  travelling 

Billboards  are  ugly  sights  along  the  highway 

Billboards  should  not  be  removed  from  the  roadside 

Junkyards  are  interesting  sights  along  the  highway 

Billboards  are  necessary  to  provide  information 

to  the  motorist 

Junkyards  should  be  removed  from  the  roadside 

_  Many  billboards  should  be  removed  from  the  roadside 

Junkyards  should  not  be  removed  from  the  roadside 

Billboards  are  not  really  needed  to  provide 

information  to  the  motorist 

Junkyards  are  not  ugly  sights  along  the  highway 

FIGURE  Bl.   (Cont'd.) 
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16.   Please  complete  the  following  sentences  with  just  a 
few  words. 

a.   Billboards  are 


b.   Junkyards  are 

FIGURE  Bl.   (Cont'd.) 
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APPENDIX  C 
COMPUTER  PROGRAMS 

Psychological  Scaling  P  roc  ran: 

A  complete  program  was  prepared  to  nerfori"  the  analysis  based  unon 
the  outline  presented.  A  single  program  was  prepared  in  order  to  use  a 
set  of  subroutines  that  performs  s   set  of  functions  common  to  both  basic 
techniques.  The  program  is  also  designed  to  be  flexible  in  terms  of  the 
input  format  it  will  accept.  The  user  may  specify  the  input  format  at 
execution  time.  He  must  also  supply  certain  control  data  to  the  program. 
Figure  CI  is  the  flow  chart  for  the  program  and  shows  the  order  in  which 
all  the  steps  fit  to  form  one  basic  package  for  the  solution  of  pair 
comparison  and  successive  category  problems. 

Figure  CZ  i s  a  listing  of  the  program  itself;  it  is  written  in  the 
FORTRAN  IV  programing  language  in  such  a  manner  that  it  will  run  on  any 
of  the  IBM  7090/94,  IBM  S360,  or  CDC  6000  series  comouters  --  provided 
they  are  equipped  with  a  FORTRAN  compiler.  The  user  must  make  only  the 
noted  change  in  the  arcsine  function  in  the  program  when  switching  from 
I BP1  to  CDC  equipment  (two  program  locations  only)  or  he  must  convert  to 
BCD  codes  for  the  S360  if  using  such  a  machine.  The  user  must  also 
supply  his  own  file  routines  and  account  coding  information  (if  needed) 
according  to  the  center  and  machine  that  he  is  using.  The  illustration 
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here  is  for  application  on  an  IBM  7090/94  and  uses  an  intermediate  file 
for  data  storage,  this  feature  means  that  data  may  be  prepared  for  a 
separate  input  file  if  the  user  wishes. 

The  required  control  card  information  and  correct  control  card 
format  are   indicated  in  Table  CI  for  the  analysis  of  nair  comparison 
problems  and  in  Table  C2  for  the  analysis  of  successive  categories  pro- 
blems. There  is  no  limit  to  the  number  of  problems  that  may  be  processed 
in  one  run  and  the  two  types  of  problems  may  be  run  at  the  same  time 
using  only  the  correct  control  cards  for  each.  The  maximum  problem  size 
is  fixed  by  the  size  of  the  control  card  parameters  --  these  may  be  altered 
by  the  user  if  desired. 

The  program  contains  built  in  features  for  determinning  probabilities 
and  deviates  from  a  normal  distribution  when  given  one  and  in  need  of 
the  other.  The  subroutines  that  solve  pair  comparison  problems  are  also 
designed  to  take,  as  an  input,  dichotomous  judgements  for  the  purpose 
of  absolute  scaling  in  order  to  locate  a  zero  point  for  the  scale  derived 
by  the  pair  comparison  analysis.   If  this  feature  is  not  desired  by  the 
user  it  will  be  necessary  to  make  revisions  in  order  to  eliminate  it 
from  the  program  or  to  skip  that  part  of  the  program.  As  presently 
written,  this  is  not  an  available  option  in  the  program.  Such  a  feature 
as  an  option  could  be  added  to  the  program  and  one  of  the  blank  fields 
on  the  PAIR  card  could  be  used  for  this  Purpose  if  desired.   Data  deck 
preparation  is  shown  in  Table  C3. 

Indiana  State  Highway  Commission  Inventories 
The  junkyard  and  billboard  inventories  collected  by  the  Indiana  State 
Highway  Commission,  as  previously  referred  to,  were  .summarized  on  an 
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IBM  7094  computer.  The  systems  flew  chart  for  this  work  is  shown  in 
Figure  C3  for  the  two  inventories.  The  data  coding  for  these  inventories 
is  summarized  in  Tables  C4  and  C5.  The  punched  card  format  is  shown  in 
Figure  1  in  previous  parts  of  this  report.  This  program  made  use  of  an 
optional  feature  of  the  IBSYS  Control  System  to  skip  data  cards  contain- 
ing mispunched  information  (eg.  alpha  character  in  a  numeric  field), 
this  problem  was  encountered  on  4  of  the  approximately  54,000  data  cards 
processed.  Each  inventory  was  separately  summarized  and  is  given  in 
Appendix  A. 
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CREATE 
'2'  DEVIATE 
TABLES 


NCDPRI 

NCDPR2 

NPERI 

NPER2 

NVARI 

NVAR2 

NPAIR5 

NREPI 

NCASE 

NREP2 

NCATEG 

MODECD 


'DIMENSION 
INTEGER 
REAL 

^COMMON 


FIGURE  CI.   COMPUTER  PROGRAM  FLOW  CHARTS,  PSYCHOLOGICAL  SCALING  PROGRAM. 
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OBJECT 
TIME 
FORMAT 
INFMTI 


YES 


-*<  CDPR 


YES 


OBJECT 
TIME 
FORMAT 
INFMT2 


NO 


CALL 
SECCAT 


-*"<^CDPR2  >  0^> 


YES 


NO 


(      END    ) 


FIGURE    CI.     (Cont'd. 
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DIMENSION 

REAL 

COMMON 


DO    100 

IF  (RLE.  SPP(D) 
GO  TO  200 


Z-    SCORE 
2  *  SIGN 

(INTERPOLATED) 


2SC0RE=+0.00 


SIGN  =  -M.O 
P=  I.O-P 


YES 


DO    1100 
IF(P.LE.LPPtt)) 
GO  TO  1200 


V2  SCORE 
2  *  SIGN 
(INTERPOLATED^ 


RETURN 


> 


FIGURE  CI.      (Cont'd. 
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SIGN  =-1.0 


DO    1060 
IF(2.GT. 
LP2(D)  GO 
TO   1080 


DIMENSION 

REAL 

COMMON 


SIGN  =+1.0 


I 


PR0BAB  =  .500 


5<ABS«XI.96>  N0 


DO   60 
IFJ2.GT. 

SPf  (I))  GO 
TO  80 


I 


(INTERPOLATED) 


PROBAB= 
1.0- P 


YES 


(INTERPOLATED) 


NO 


PR0BAB=  P 


-►r^- 


:c 


RETURN 


1 


FIGURE   CI.      (Cont'd. 
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DIMENSION 
COMMON 
REAL 
NTEGER 


READ  5 

WRITE       30 
(IVAR  2) 


NO    „ 
* — ^-<  CDPR2<I 


YES 


READ     5 
WRITE    20 
(IVAR  I) 


WRITE  6 
DATA 
READ 
lIN 


f       RETURN      ) 


FIGURE  CI.      (Cont'd. 


157 


CASE  V 

CASE  3 

ASCALE 

PREF(I) 

ORDER  (I) 

ESCALE(I) 

DICOT(I) 


L 


DIMENSION 
REAL 
INTEGER 
COMMON 


I 


DETERMINE 
NO.    OF 
CASES  (N) 


I 


READ  5 

CONTROL 

CARDS 


i 


READ  20 
IVAR  I 


ORDER 

DATA 

INPUT 


I 


'BUILD  \ 

JUDGEMENTX 
MATRIX  / 

vPROP(I)     / 


FIGURE  CI.      (Cont'd. 
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CONVERT 
PROP(I) 
TO 
PM(I,J) 


BUILD 
2M(I,J) 
CALL 
*  SCORE 


DETERMINE 
INTERVAL 
WIDTH 
(MEAN?  (J)) 


I 


BUILD 
RSCALE  (J) 
FROM 
MEAN?  (J) 


I 


/build 
/  expected 

\  '•?'  MATRIX 
\(Z  PRIME) 


I 


BUILD 
EXPECTED 
PROBABILITY, 
MATRIX 


FIGURE   CI.      (Cont'd. 
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CASE   V/VA 
CHI  SO. 
TEST 


\ 


PM,2M 

PPRIME 

ZPRIME 

CHISQR 

IDF 


/test 
/  internal 
Consistency/ 


CALCULATE 
STANDARD 
DEVIATIONS 
SIGMAJ(J) 


I 


MATRIX 
(CORRECTED 
BY  SIGMAJ) 


WRITE  6 
RESULTS 
AND 
JESTS 


YES 


■© 


DETERMINE 
INTERVAL 
WIDTHS 
(MEAN  23  (J)) 


I 


BUILD 
R3SCAL  (J) 
FROM 
MEANZ3U) 


I 


BUILD 
EXPECTED 
'E'  MATRIX 
(Z3PRIM) 


FIGURE   CI.      (Cont'd, 
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BUILD 
EXPECTED 
PROBABILITY, 
MATRIX 


I 


TEST 

INTERNAL 
CONSISTENCY/ 


I 


WRITE  6 
RESULTS 
AND 
JESTS 


CASE  III 
CHI   SQ. 
TEST 


2-M3 
R3SCAL 
CHISOR 
I3DF 


ORDER 

DATA 

INPUT 


I 


BUILD 
JUDGEMENT 
MATRIX 
(PRODIC(J)) 


FIGURE  CI.      (Cont'd. 
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DIMENSION 
REAL 
INTEGER 
COMMON 


READ  5 
CONTROL 
ORDER 
kESCALE 


DATA  IS 
ALPHA   CODE 
BUILD   PROP. 
MATRIX 


DATA    IS 

NUMERIC 

BUILD  PROP. 

MATRIX 

IJ  =  0RDER(I) 

IABC  =  IVAR2  (I, J) 

DO   50 

IP  ,1  ABC  .EQ. 
IALPHA(K)) 


I 


IJ  =  0RDER(I) 

IABC  =  IVAR2(IJ) 
PROP(I,IABC)  = 
PROPlI,IABC)  +  I 


GO  TO   60 

PROP   (I, J)  = 
PROP(I,J)+    I 


LL=0 

PM  (I, J)  « 

PR0P(I,J)/X3X 

IF  =  I 


FIGURE   CI.      (Cont'd. 
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SINGLE    OR 
ONE  REPLI- 
CATE 
CASE   ONLY 


^:tot  >/ 1   ^ 

YES 

Nol 

u 

BUILD   CUM- 

MODIFY  FOR 

ULATIVE 

COMBINED 

PROPORTIONS 
MATRIX  (PM) 

REPLICATES 
CASE  (PM) 

a 

<JF  >/  NREP2)) 

m  r\    L-^ 

YES 

BUILD 
ZM(I,J) 
(2  SCORE) 


1 


'BUILD 

ZDIF(I.J) 

MEAN 
.SEPARATlOr 


DETERMINE 

INTERVAL 

WIDTHS 

(MD(J)) 


FIGURE   CI 


Cont'd. 
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CATEGORY 
LIMIT    AND 
MIDPOINT 
SCALES 


L 


SCALE    FOR 
CASES 
(ZERO 
LOCATED) 


BUILD  SCALES 
LC  (J)  ' 

MC  (J) 
AC  (J) 


I 


FIND  CASE 
MIDPOINTS 
ON   LC(J) 
SCALE 


BUILD   AJ(J) 
SCALE 
FROM  CASE 
MIDPOINTS 


BUILD 
EXPECT  E 
'■2-1  MATRIX 
(?  PRIMM) 


I 


BUILD 
EXPECT  E 
PROBABILITY 
MATRIX 


: 


TEST 
INTERNAL 
\CONSlSTENC 


MODIFY    FOR 
COMBINED 
REPLICATES 
CASE 


FIGURE   CI 


'Cont'd. 


164 


CALCULATE 
STANDARD 
DEVIATIONS 
FOR  CASES 


RESCALE 
CASE  VALUES 
USING 
VARIANCES 


MODIFY   FOR 
COMBINE 
REPLICATE 
CASE 


MODIFY    FOR 
COMBINED 
REPLICATES 
CASE 


YES 


TEST 
HOMOGENlTY, 
OF 
VARIANCE 


WRITE  6 
RESULTS 
AND 
JESTS 


FIGURE  CI.      (Cont'd.) 
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TABLE  CI.  PROGRAM  CONTROL  CARDS  FOR  PAIR  COMPARISON  ANALYSIS. 


Control    Card        Coding  Information  Required  and 
Card     Column        Available  Options  to  be  Specified 

TITLE     1-80    This  card  contains  any  titling  information  that  the 
user  may  wish  to  use  to  identify  the  printed  output 
for  a  single  problem.   It  will  appear  as  the  heading 
of  each  output  section,  if  not  used  or  desired,  a 
blank  card  must  be  inserted  in  the  data  deck  in  the 
required  position.  One  TITLE  card  is  required  for 
each  data  deck  submitted.  All  characters  (except 
EOF)  are  legal  on  this  card. 

CONTROL  This  card  contains  program  control  information  for 

selecting  various  options  and  also  some  descriptive 
information  on  the  data  submitted.  One  CONTROL  card 
is  required  for  each  data  deck  submitted.  All  entries 
are  made  in  integer  form,  rioht  justified  in  each 
field. 

1--7     CONTROL 

8,  9     blank 

10    Number  of  variable  format  cards  used  to  describe  the 
data  submitted  for  analysis,  limit  is  5  cards. 

11-19     blank 

20-25  Number  of  individual    cases  or  persons   in  samole, 

limit  is   99999. 

26-39  blank 

40-44  Number  of  variables   in  data  set  including  any  variables 

for  dichotomous  judgements,    limit   100 

45-52  blank 

53-55  Number  of  individual    pairs   in  data  set  including 

replicates,    limit   100 

56  Number  of  replicates,    limit  5   (may  be  changed   in 

program) 

57-80  blank 
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TABLE  CI.   (Cont'd.) 


FORMAT    1-72    Starting  in  column  1,  punch  a  normal  FORTRAN  IV 
statement  including  enclosing  parentheses  but 
omitting  the  word  "FORMAT"  --  all  variables  are  to 
be  formated  and  coded  in  an  integer  form. 

73-80     blank 

PAIR      1-4     PAIR 

5  blank 

6  1  -  assume  Case  V  cr  Va  scalinr* 

0  -  does  not  calculate  Case  V  scalin 

7  1  -  assume  Case  III  scalin* 

0  -  does  not  calculate  Case  III  scaling 

*  may  assume  both  cases,  in  which  event  the 
results  for  Case  V  will  be  orinted  first 
followed  by  Case  III  with  both  identified 
as  to  which  case  assumptions  appl 

8  1  -  a  related  scale  is  included  in  the  data  set,  it 

is  assumed  to  be  an  interval  scale  and  will  be 
used  in  the  orinted  cutout 

0  -  a  related  scale  is  not  included  nor  is  there  a 
RSCD  control  card  in  the  control  cards  submitted 

9  blank 

10,11  Index  of  variable   that  represents   the  first  oair 

combination  when  placed   in  assendinc   order  of  pairs 
by  the  following  scheme: 

first  oair  in  analysis   =   pair  1   vs   2** 
second  pair  =   oair   1   vs  3 

third  pair  =   oair  1   vs   4 

fourth  oair  =  oair  1   vs  5 


n(n  -   l)/2  pair  =  pair  n  -   1   vs  n 

where  n  =  number  of  stimuli 


TABLE  CI.   (Cont'd.) 


**  stimulus  number  when  ordered  according 
to  some  attribute  or  when  assigned  by 
any  other  technique  for  identification 
purooses  onl 

Note:  If  more  than  one  replicate  is  presents  the 

assumed  order  of  "airs  is  the  second  replicate 
of  the  first  pair  comes  next  in  order  after 
the  n(n  -  l)/2  pair  of  last  "air  in  the  first 
replicate.  The  same  sequence  continues  with 
additional  replica 

12  blank 

13  0  or  blank  if  pair  is  forward  scored  (i.e.  1  vs  2)+ 
1  if  reverse  scored  (i.e.  2  ;  !)+ 

+  this  means  that  data  may  be  coded  direct!; 
and  the  ordering  of  the  individual  oairs 
entered  into  the  program  rather  than 
revising  the  raw  data  for  input. 

14  blank 

15,16  Index  of  the  second  pair  (nair  1   vs  3  or  3  vs   1) 

17  blank 


18  0  or  blank   if  nair  is   forward  scored 
1   if  reverse  scored 

19  blank 

20,21  Index  of  the  third  ".air   (pair  1   vs   4  or  4  vs   1) 

22  blank 

23  0  or  blank  if  pair  is  forward  scored 
1  if  reverse  scored 

24  blank 

*****     Continue  sequence  in  intervals  of  5  card  columns  until 
all  pairs  of  all  replicates  are   indexed  and  scorino 
direction  is  indicated  for  all  pairs  —  if  more  than 
one  control  card  is  required  use  only  card  columns 
10-59  in  intervals  of  5.  Information  coded  past 
column  69  will  not  be  entered  from  any  PAIR  card 
including  the  first  in  a  sequence. 


TABLE  CI.   (Cont'd.) 

RSCD      1--4     RSCD 

5     blank 

6-10     Related  scale  value  (if  used)  for  the  first  stimulus 
which  will  be  used  in  the  output  listing  to  identify 
the  resulting  scales.  The  actual  value  of  the 
stimulus  or  any  identifying  code  may  be  used  including 
a  sequential  numbering  system  for  the  stimulus  if  no 
related  scale  is  available  for  use. 

11-15     Related  scale  value  for  the  second  stimulus 

*****     Continue  sequence  in  intervals  of  5  card  columns  for 

each  stimulus,  do  not  reoeat  for  replicates  in  the 

list  of  stimuli.  Limited  to  one  80  column  card  for 
RSCD. 

DICHOT    1--6    DICHOT  (used  for  absolute  seal  in:  based  u?on  di'chot- 
omous  judgements  of  the  individual  stimuli) 

7-10    blank 

11,12  Index  of  variable  for  judgement  on  first  stimulus, 
index  measured  or  counted  from  the  end  of  the  list 
of  variables  used  for  judgements  on  pairs 

13,14     Index  of  variable  for  judgement  on  second  stimulus 

15,16     Index  of  variable  for  judgement  on  third  stimulus 

*****    Continue  sequence  in  intervals  of  2  card  columns  for 
each  stimulus  index 

Note :  No  provision  is  presently  made  for  replicates 
of  the  dichotomous  judgements  for  absolute 
scaling  in  this  program 

General  Note:  All  judgement  variables  are  coded  as  either 
a  1  or  2  in  the  data  deck  for  pairs  with: 

1  =  first  stimulus  of  pair  chosen0 

2  =  second  stimulus  of  pair  chosen0 

°  the  coding  of  the  order  of  stimuli 
will  adjust  for  the  correct  ordering, 
this  coding  is  for  the  order  the 
stimuli  are  presented  to  the  subjects 
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TABLE  CI.   (Cont'd.) 

« 

All  judgement  variables  are  coded  as  either 
a  0  or  1  in  the  data  deck  for  absolute  scaling 
with: 

0  =  dislike 

1  =  like 

CONTINUE   1,  2     Punch  as  '11'  if  there  is  another  data  deck  to  be 
processed  as  a  part  of  this  problem  submission 

Punch  as  '99'  if  there  is  no  further  problem  or  data 
deck  for  this  submission 
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TABLE  C2.   PROGRAM  CONTROL  CARDS  FOR  SUCCESSIVE  CATEGORIES  ANALYSIS. 


Control    Card 
Card     Column 


TITLE 
CONTROL 


1-80 


1--7 

3-14 

15 

16-29 
30-35 

36-45 
46-50 
51-57 
58-60 

61 
62,63 
64,65 

66 


Coding  Information  Required  and 
Available  Options  to  be  Specified 

Same  as  for  Pair  Comparison  analysis,  see  Table  CI. 

This  card  contains  program  control  information  for 
selecting  various  ootions  and  also  some  descriptive 
information  on  the  data  submitted.  One  CONTROL  card 
is  required  for  each  data  deck  submitted.  All  entries 
are  made  in  intener  form,  right  justified  in  each 
field. 

CONTROL 

blank 

Number  of  variable  format  cards  used  to  describe  the 
data  submitted  for  analysis,  limit  5  cards 

blank 

Number  of  individual  cases  or  persons  in  sample, 
limit  is  99999 

blank 

Number  of  variables  in  data  set,  limit  100 

blank 

Number  of  cases  -resented  for  rating,  including 
replicates,  limit  100 

Number  of  replicates,  limit  5 

blank 

Number  of  categories  used  for  rating  responses  or 
judgements,  limit  15 

Data  mode  --  indicates  the  mode  that  the  data  is 

recorded  in  on  the  data  cards  submitted* 

0  -  integer  variable 

1  -  alpha  code 

*  -   default  option   is   numeric  mode 


67-80 


blank 
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TABLE  C2.   (Cont'd.) 

FORMAT    1-72    Same  as  for  Pair  Comparison  analysis,  see  Table  CI. 

73-80     blank 

ORDER      1—5     ORDER 

6,  7  Index  of  the  category  with  a  zero  value  or  assumed 
to  represent  indifference,  must  be  puncher.  If  no 
zero  case  exists  then  punch  1  in  column  7. 

8  Punch  1  if  only  total  scale  is  desired  in  those  cases 
where  more  than  one  replicate  exists.   If  left  blank 
the  output  will  include  separate  analysis  of  each 
replicate  and  the  total  case. 

9  blank 

10     1  -  a  related  scale  is  included  in  the  data,  it  is 

assumed  to  be  an  interval  scale  and  will  be  used 
in  the  printed  outout 

0  -  a  related  scale  is  not  included  nor  is  there  an 
ASCALE  control  card  in  the  control  cards  submitted 

11-15     Inde-  of  variable  or  stimulus  to  be  placed  first  or 
related  tc  the  first  'related  scale  position' 

16-20     Index  of  second  replicate  of  first  variable  or 

stimulus  if  replicates  exist,  (or  index  of  variable 
or  stimulus  to  be  placed  second  or  related  to  the 
second  'related  scale  position'  if  number  of  reolicates 
is  one) 

21-25     Index  of  third  replicate  of  first  variable  or 

stimulus  if  replicates  exist,  cr  if  only  two  replicates 
exist  then  index  of  variable  or  stimulus  to  be  oiaced 
second  or  related  to  the  second  'related  scale  nosition 
(or  index  of  variable  or  stimulus  to  be  placed  third 
cr  related  to  the  third  'related  scale  position'  if 
the  number  of  replicates  is  one) 

26-30     Index  of  fourth  replicate  of  first  variable  or 

stimulus,  etc.,  use  card  columns  11-80  in  5  column 
intervals  until  all  variables  needed  in  the  analysis 
have  been  specified.   If  a  second  card  is  needed  for 
continuation  then  begin  in  card  column  1-5  and 
continue 
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TABLE  C2.      (Cont'd.) 


ASCALE 


1—6 
7-10 

11-15 

16-20 


n    je     i,  2 


ASCALE 

blank 

Scale   value   for  first  associated  variable   in   the 
anal    sis,    (see   RSCD  for  Pair  Ce;'"arison   analysis   in 
Table  a.] 

Scale  value  for  second  associated  variable   in   the 
analysis 

Continue  sequence   in  intervals   of  5   card  columns   for 
each  stimulus,  do  not  reneat  for  replicates   in  the 
list  of  stimuli.      Limited   to  cne  80  column   card 
SCALE 

-5   for  Pair  Comparison   analysis,   see  Table  CI. 
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TABLE  C3.   DATA  DECK  ORGANIZATION  FOR  PROBLEM  SUBMISSION.* 


Control 
Card 

$JOB 

SID 


TITLE 

CONTROL 
FORMAT 


EOF 


for  running  on  IBM  7094  under  moniter 

with  required  accounting  information,  see  requirements 
of  computer  center  being  used 

program  deck,  user  may  modify  sections  to  his  own  needs 


data  deck,  for  either  Pair  Comparison  or  Successive 
Categories  analysis 


PAIR 

RSCD(if  used; 
DICHOT 
CONTINUE* 

+  Note: 


ORDER 

ASCALE(if  used; 
CONTINUE* 


CONTINUE  cards  must  follow  each  data 
deck  submitted,  problem  types  may  be 
mixed  if  properly  submitted  with  the 
needed  control  cards.  This  card  must 
also  follow  the  last  data  deck  sub- 
mi  tted . 


End  of  File 


Note:   If  more  than  one  problem  is  run  at  the  same 
time  then  all  control  cards  from  TITLE  to 
CONTINUE  must  be  repeated  for  each  data  deck 
or  problem 

Problem  set-up  as  for  an  IBM  7094,  only  the  machine 
control  cards  change  from  machine  to  machine,  i.e.  SJOB 
and  $ID  would  change  for  use  on  another  computer. 
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READ    9 


© 


IBMAP 
.  OPTW. 
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FIGURE   C3.      SYSTEM   FLOW  CHARTS   FOR   I.    S.    H.    C.    INVENTOR/  SUMMARY. 
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FIGURE  C3.      (Cont'd.) 
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TABLE   C4.      INDIANA  STATE   HIGHWAY   COMMISSION   BILLBOARD  INVENTORY   CODING.* 


Card  Code  Code   Definition 

Column 

1  card  type   identification   -   sign   inventory 

2  U  U.    S.    Numbered   Route 

1  Interstate   Route 
S  State   Route 

C  County   Route 

3-5  031+  Route   Identification  number  -   3  digit 

6  A  Alternate  Route 

N,S,E,W,       Route  Designation 

0  if  no  other  code   is   used  must  punch  0 

7-9  091+  County  Code  designation   -   3  digit 

10-13  0121+  City   Code  designation  -   4  digit 

14  N,S,E,W,       direction  of  travel 

15-17  053+  road   section   number  -   3  digit 

18-20  072+  sign  number  (not  number  of  signs) 

21-24  0100+  road  mileage  from  beginning   of  section   and  measured 

in   units   of  0.01   miles    (eg.    sample   is   coded  as   1.00] 

25  1  Interstate   Route   (free) 

2  Interstate  Route  (toll) 

3  Interstate  travelled  way  (free) 

4  Interstate  travelled  way  (toll) 

5  Other  FAP  Routes  (free) 

6  Other  FAP  Routes  (toll) 

26-29       0094+  ADT  coded  in  100  vehicles  per  day 

30       1  Industerial  -  zoned 

2  Industerial  -  unzoned 

3  Commercial  -  zoned 

4  Commercial  -  unzoned 

5  Other  Activities 

6  on  ROW 

31-33       050+  estimated  distance  from  ROW  -  in  feet 


35 

Y,N 

36-37 

'   24+ 

38-39 

08+ 

40-41 

15+ 

42 

S 
R 

C 

T 
E 
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TABLE  C4.  (cont'd.) 

34       L,R    direction  from  highway  in  terms  of  direction  of 
travel ,  left  cr  right 

are  signs  illuminated,  yes  or  no 

horizontal  size  of  sign  -  feet 

vertical  size  of  sign  -  feet 

height  (over  all)  of  sign  -  feet 

shape  of  sign  -  square 

-  rectangular 

-  circular 

-  triangular 

-  elliptical 
0               -  other 

43  W     sign  material  -  wood 
M  -  metal 

C  -  combination 

P  -  painted  on  building 

0  -  other 

44  condition  of  sign  -  good 
F  -  fair 
P  -  poor 

A  -  abandoned 

C  -  under  construction 

45-56  Owner  of  sign 

57-80  sign  legend  (if  column  57  has  a  2  punch,  this  sign 

is  part  of  a  structure  with  more  than  one  sign  on  it) 


NOTES:  *  From  "Instruction  Manual  for  Coding  and 
Summarizing  Sign  and  Junkyard  Inventory 
Data,"  U.  S.  Department  of  Commerce,  Bureau 
of  Public  Roads,  Washington,  D.  C.  ,  1966. 

+  numbers  indicated  are  samples  only,  any 
number  up  to  the  limit  in  digit  from  card 
columns  left  here  is  allowable 


199 


TABLE  C5.       INDIANA  STATE   HIGHWAY   COMMISSION  JUNKYARD   INVENTORY   CODING. 


Card  Code  Code  Definition 

Column 

1  J  card   type  identification  -  junkyard  inventory 

2-34  as   per  Billboard   Inventory,  Table     . 

35-38  0115t     estimated  size  of  junkyard   in  units   of  0.01   acres 

(eg.    sample  is  coded  as   1.15) 

39-42  1500t     junkyard  visibility  -  approaching   (measured  in  feet) 

43-46  2500t     junkyard   visibility  -   leaving   (measured   in  feet) 

47  1  auto  graveyard 

2  scrap  metal 

3  scrap  or  used   building  materials 

4  refuse,  garbage  or  trash  dump 

5  sanitary  fills 

6  other 

48  Y,N    screening  feasibility,  yes  or  no 
49-80  remarks 

NOTES:  *  see  Table  C4 
t  see  Table  C4 


